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- PREFACE - . N :
.!7 . . o ) % ' . - - -
+. :l‘h:.s bmchure is a capsulatlon of a six year progect (1972—‘78) .

ent:l.tled "An Integrated Appf‘?(cﬁ-; to the Sc:l.ence Ereparatlon of Prospec—

-

3 . /
S ILve Elementary School Teachers." ThlS pro;ect was‘f}mded by the
.. : ) -

. 2 ) .
National Science Foundation under the Undergraduate Pre-Service Teacher

’ / - ’ . * -
Education Program (UPSTEP)". The first three years of *the proje_ct N

N .. . %

(Phase m concerned with a longltuchnal study of a pilot group of

- a

-

- -

- prospectlgg"elementary teachers as they encountered sc1ence content
. Y] ' . .
and science teaching methodology couple with early and continued field
- . - 5 o . .
teaching experiénces. - ) . W, i
‘/ . - ' L% . i : 5 .
o + The lastl_thre'e vears of  the pfoject (Phase II - 1975-78) was con- 3 .

-~

\ .
~ cerned w1th the contrn_nued implementation and dlssemnatlon of the goals K

i

of the pro:)ect. In this 1nter1m, the progect part::.c:.pa.nts were involved ,._

/*\in their se.n:.or—level student teacht:.ng experlences aﬁﬁ’ their post-

' N . , -
college teach:l.ng ass:.gnments. ;r,Dur:Lng this 1nte..v_.., a concerted efﬁort
was d:l.rected to the translaetlon kd‘f the goals of the pro:ect by the T /
parti‘cipants into inquiry-learning si;.tuaﬁions for!and with children. ‘
st o ' . a !' B > . ’ . . * T
. o . - _
& S\ oo o -
\\; - - ; (
‘ . N .
. . -
]
N : - “
h - - .
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Why UPSTEP? ‘ L TN

In 1955 the National Science Foundation wgs ‘advised, " + « the most urgent’

"need  in the area of education in the sciences is help for the teachegs of

today.'! The teachers were cager; a few "Jummer institutes" had been
successful, and the funds were limited. So ineservice educatiop was. :
emphasized. Catalytic effects were expected: One of the primary goails .
Iisted for the. Academic Year Institutes in 1957 was ''to encourage effort

- .on the part of American universities and colleges to .develop and offer ‘as

+ part of their regular programs more effective plans for training in-service

and potential science teacherse.
Lt happened - rarely.. Ten years later, many new teachers still had never
Seen the. equipment used in teaching Science = A Pricess Approach or PSSC.
It began to appear that 'ineservice' training was becoming another part
of the training needed by all teachers of school=level science.$¢ «

. i N . . * -

)
-

Perceptive observers asked whether rbetter imitial preparation (pre-service)
might in the long rua}be much less expensive. . The observers also began
to list the additions and deletions needed to improve scienge teachér

preparation*

Additions: .‘ g ~ o -

. v .
~ Y M .

&

- . ~

-1 -

1, A specialxkind of . recruiting ttha«fﬁd start prospective secondary
teachers as freshmen. ) ’ o : -

»
LN

Eléhenta(y teaching students:and science. students select their majors
as freshmen -~ Wouldn't early recruiting be of equal benefit to “secondary
science ' majors? ; a

2, _ Br1ng~cr1tic teachers (supervisiang teachers) into the teagher educénion»
program as fulb~collaborators, for their contributions and influence are

usuallyqéreagft Eﬁan that of any college facuijz/gember. - y
s, .

-
-—

3.. Take steps to assure that teachers are able to .handle " new'" science ..
P b3

- L

courses necessary in their discipline, or at their teaching level-

) —~A

<

Se. Arrange programs so that prospective teachers will have early \\¥/V

responsibility experiente in classroom teaching. o
‘%eletions- = '2 A T : : .
a ‘ ’

'1. o Avoid the sharp cutoff of contact between newly-graduated teacher - .
_and college faculty. The faculty espec;ally can beneflt by keeping in
touch ‘with the real world.

. . v
e . ~ o -

- . )
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2, ' 4void the separation of. teacher training from science. The teacher is
one person, Tﬁe tralning should be based on one general ph}loSOphy.

The National Science Foundation listed these topics in its announcement
* '0f the Pre-Service Teacher Education Program in 1969, ‘fhe Program,
_promptly -dubbed "UPSTEP", has, since received “over 200 proposals ‘and

 hds appported 28 projects. o

‘Proposals leaned heavily toward doing the faculty s regular thing. L
changing courses and curricula. . . .

- , )
. ..

With the decllne in school attendance, demand for teachers dropped, and
50 did all reference to recrulting prospectlve teachers, : .

. -

Crltic teachers were part of many progects'- but after the projects ended,
only a few teachers retalned their positions with the college ‘or university

teacher training program, A gg P .
‘ ..

-

The projects\;hat .succeeded have shown the value of some of the ideas:

Early responsible teaching experlence has been Valuable wherever«i%bwag\—vr'
tried. Even for those who dropped out of the program - averaging 5% t -
107 = the "selection out" of teacher-training saves one to three years of
.callege work., Mbre importantly, early teaching reinforces ‘the dec1sion,f—‘"”

. for most pre-service teachers, Another benefit 1s that there is increased
contact between 'school and university faculties - and prospective teachers
" enhance.. that- communication by carrying requests from the school and by _-
borrowzng equipment, and materlals and by bringing upeto-date information®
from the college. ’ .

- " -

: - o
Changing cpurses and curricula = the faculty pastime_- may turn out to be
highly valuable 1f new kinds of" teaching are being tried, rather than the
usual changes in subJect matter. The most effective approach developed
with UPSTEP support might be called basic science process. It fis ain
"inquiry" program that deals with science knowledge by asking wWhy do
we believe . + ., how do we know . . *. and what is the evidgfice?™ -
) Mathematlcal reasoning is mastered through its use where gppropriate in
.- answering the question. The course is designed so thatgstudents are
challenged at thelr ovan academlc and Piagetian intellectual levelss

() ~ -
One of the leasd;expected revelatlons of the work of designing this:- course
is this finding: When attemptlng new science instructional units (from
SCIS, for example) the responses of college juniors who ane.prospective
elementary teachers does not differ from the respomse of 10-year old
students., Thus, it.is clear that one does -not learn science process by
being told about it or by reading about-it, \The beginner in science ~ ,
inquiry starts at the beginning, regar his or her age.

¢

The most tangible change resulting from UPSTEP grants in several institue
tions is a sciénce teaching resource center, There dre several varieties,
but all contain equipment from several dlfferent courses and currlcula,

- 1

R
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p -/ L C : -
-+ .b .
that pre-service and in-servite teachcrs may borrow,., Faculty members use
the materials fqr demonstrations, or the center maw be used,for classes,

‘ And of course, graduate students make use of the resources that are assembled
in one place, The Center is best when it becomes a.meeting place of pre-

ice and in~-setvice, teachers and all the other educationan-professionals.
Frequently, we. find it serves the further:purpose of proiiding the common
ground needed to bring science mathematics and education facultiles together;

L4

The principal acheivement of UPSTEP has been to demonstrate the value of
a few programs that have 'succeeded in the preparation of teachers more ¢
competent than the new graduates of a decade ago.’

The principal challenge UPSTEP -now faces is to foster widespread adoption
of the innovativ, appnpachesfegat worked so well for thE1n authors. We
have therefore/zglfted gears .and will be testing some._adoption mechanisms

~— along with a co tQPU1ng sg@arch for new and better ways of tegching science

~

-

tedachers. ~ . ,
. 4 \‘J\‘

b ¢

Mgﬁ Hurse

Donald C. McGuire, Project Manager. .
Experimental Progects and Developlng
—~= Programs Group

~ » . National Science E&\:fation

a Washington, D. C.
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”; harder to reallze.

_ ‘or cheap means of prov

\:{:_ ) - R -
'

, -y —
Academic year 1975=~76 is Purdue's fourth year in UPSTEP. °~ _ )

The students who started ir the Fall semester, 1972 are now student

ALeachers, Preliminary results of extensive evaluation studies

provide substantial evidence of UPSTEP'S influence on their

perfdrmance in the classroom., It sSeems clear that at Purdue we

are demonstrating the efficacy of two fundamental precepts: ;x\\

prospective elementary teachers can and.do learn to "do" science

and by so doing are able to leaq"chilezfn.through.the same kind of

inquiry-oriented encounters, ¢

The necessary 1ngred1ents are easy enough to list; they are

XS
T ¥. College science faculties must bg willing to forsake some
. topic coverage in favor of ‘sciente inquiry as a worthy

goal

' 2. ‘Knowlng the style of cognitive development of the 1earner

. \\~1s an essential diagnostic datum in arranging for his or
Ker science experiences, "

3. Science educators responsible for the formal pedagbg{cal
components of such a program must work closely with

-

- - colleagues who teach the science courses, -

-
- N )

4. Extensive and carefully structured field experience

-~ in which the students can practice teaching is an

extremely valuable camponent. -

All of these ing}edients require commitment: A commitment of
time ,—of resources, and of ené%ty. Their appllcatlon necessitates a
much greater than typical commitment to an undergraduate instructional
program than many un1V§;§}fleS expect to make.” There are no easy

ing a high quality program in teacher -
education, ; ) ~ ]
\ : -

v UPSTEP is demonstrating how to make.a quantum impfbvement in the -
quality of certified teachers, It remains for the jeducational
community and’ the c1t12enry to insist on its widespread implementation.

»

o . - . * L .
- k N . o < ¢

, . 2 /fﬁl&mb ‘
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' Teacher trdining has always é;én‘a Complex undertaking. . No other
profession is as.well known to so many 30d yaor understood by so few. _

. The union of content acquisition plus the traﬁSlatiOn of this into
appropriate teaching lessons aygmented by f£jeld teaching experience

.: v

¢

has been a persistent problem in teacher Preparation. . -

-

> Through the cooperation of the Nationaj science Foundation = <
(UPSTEP), a trichotomous approach to the improvement of the under=’
graduate preparation of elementary teachers i, science was undertaken (
gt Purdue University. This approach intég8rjced science content to

continued methodology to early and continueq field

experijience. Through

- this model teacher education program, PYOSpective elementary teachers
. were' taught science through inquiry. ©CONtipyed methodology w&s 2
.constantly tied to previously acquired SClepce content and translated . #-

into viable tdaching lessons. Teaching @Xperjence,
period, was gained through practice and direcr invo
elementary children. # ‘

Evidence gathered during the first three years

Oover g four Yyear
lvement with

-

of the UPSTEP

project strongly suggest that this approach provides a unified,
humanistic approach to the preparation of Prospective elementary
teachers. The UPSTEP model for teacher PTepgration has broad.
_implication for the impxovement of teacher egycation at Purdue

' University and other insti¥tutions involvcd in teacher education who

v

wish to examine this model. - s \

-

Robeyt L. R

Q

TR LR T

3?1
=~ ’ Dean, School Uf Humanities,
— .. Socj5] Science_ and Education
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PURDUE UN1VERSITY UNDERCRADUAlh PRE-SERVICE
TEACHER EDUCATION PROGRAM (UPSTEP)

What Instigated the Purdue UPSTEP Project? - - _ .

At Purdue University, as part of the undergraduate currieulum,
prospective elementary teaehers are required to ‘take fifteen hours of
science. This involves three mandated sc1en\e courses (Biologyeaﬂ§4
Biology 206, and Physics 210) and two elected science courses., The .

most popular elected science courses by prospective'elementary teachers

4
’h

are meterology, astronomy, Bhyéical'geology, and historical geologye.-
K‘ .

~

3: Rarely do p:DSpective(elehentary teachers choose to engage in another

$ophysics-course or add a course from the chemistry area. ~ig ‘traditional

\

approach to fulfilling the science requirement ié theﬁ . -4 by an

~

elementary science methods course given in the senior~year pridr to.

-~

- - -

student teachinge.

S

This approach has some seridus shortcomings. They are as follows:

- This approach to.the science preparation of prospective
elementary teachers was fragmented. In many cases it was v
: irrelevant to either the discipline or the teaching of science
in the elementary school. For many students this resulted in
nothing more than memorization of the miniutia of science. The -
five courses in science did not "hang together,' for no story -
line bonded_these disciplines. The students exited with a -
‘disjointed view of what science is. Freshman elementary eduta-
. tion majors can be characterized as having a strong negative -
attitude toward. science when they @arrive at the university. \
The range of disaffection runs from boredom and dislike to -~ .
apprehension and fear., Unfortunately, exposure to coll ilegée
level science courses did nething to improve this attitudc.
In fact,,the negative attitude was often reinforced.
+Prospective elementary teachers are -Introduced too late
to elementary method courses (usually in their junior and

senior year). _ Iq
- ¢ " And, prospective elementary teacher§ in most cases,. have
little, if any, %}rect contact with childger? Many prospective s
elementary teachers approach student tea g with fear and -
trepidation, : . -
-2 Lo _ ®




{

N

’ Ao d

Prospective eleméntary teachers cxposced to the spirit and intent

-7

-
-

of the national elementary science curriculum projects, such as Science =

A Process Approach (S=APA) s Sciehce Curriéhlum improveménc Study (SCI1S),

and Elementary Science Study (ESS) have changed from skeptics of science

instruction for elementary school hildren into believers of science

-

“instruction for élementary schooll childyen. “The naturalness of instruc-

ve-

tion in the processéé of science (S=-APA), the structure and order of the

process plus contenq\(SCIS), and the creativeness of the Elementary

~.
N
\

Science Study units mafe science palatable for prospective elementary
) | .
teachers. Science thus presented in the science methods course was

reported by students as fﬁterest{ng, relevant, and thoroughly enjoyable.-

The intrinsic power of inquiry}was.stroné&y evidenced., _And;.indeed,'thefe

was a joy in the realization of one's ability té pursue an investigation,

» L
. - ,’ ~ N .
gather data,.control variables, and comnclude something based on one's
“ . —— . -
confidence in one's observationse. : Students wondered why they were not
- . - . - - . T —>
o - - -~
able t% garner this same set of experiences from the required college-
. “~ N - . .

P

level science courses,: . ' .
~Through the cooperation of the National Science‘F?undation a pilot
, b n

e~Service Teacher Education program was initiated. The
. . ) -

~ -

Undergraduate'Pr
pilot'p¥ogram is ﬁo culm%nété in a'éodél bfoéram for ﬁhe_preparation of
eiementa:y teachers.ag Purdue University. Sub;equently, it is plannedn
“that this program.could.bé oéfered as a model for;possible adobtidn by " .
other teacher trdiq;ng“znsfituéions.‘ : - | v; _ |
.Objectives of the froject AN . T -"

.Thé Purdue Universiﬁx UPSTEP project has as its majo; objective:

To insgitute é pilot program in the undergrgduate preparation in
science for elementary teachers leading to the development of a six=-
;émester integrated science-meth&&ology course coupled with early and

Q
ERIC
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c;innued elementary school teaching experience. . R ' :

N

e -

Additional obJectives are:

—~ ~ e
. . \ s
.

Vo
- ) St ) e - .
- To identify a onceptual framgwork for the integration of basic
. c'\ . ’_ = ) l !
science around-the theme “Man and His Environmenf." - ‘T

TQ select content according to the follOW1ng criteria.‘

- . -

)
w

AR a; -the facilitation of intellectual development by the student33

o f N
P b the 1ntellectual power or significance of the?concept;

. .. —
. > . 1. «
_ch 'the probability of%the material being includéd in an
e T * . o - _ -7
P elementaryﬁscience program;’ S - o Y

f . .-, R - ) . . B .- . K" .
E d, _the social significance"and relevance of the materidl to

- o
. . . - # %
P . N - A
4 s o~ ORI .

. . "

‘the‘students taking’the course, - .= -

4

(%%

o

“ To prov1de experiences for prospective elementary teachers cons1stent

w1th the nature of scientific inquiry, resulting in an understandingqof

) > -
the processes of science ‘as demonstrated by performances in relation to

carefully structured behavioral objectives.,
. ' . K A
To increase the number of undergraduates in elementary educationlwho

elect to acquire an endorsement in elementary science education.

-

~ To determine if teacher attitude toward_the,teachjng of science is
. affected‘by an integrated approach to science instruction.at the under-hfi
graduate level, - d z;} . . - j ’!}a.'
Program Description %’ - _\;;# _ - L.

~

. The Purdue University UPSTEP proJect«was initiated in the fall, 1972,

"involving 63 freshman_students. These students were randomly selected
. . ' T oAl N .
. from a larger group of students, all of whom expressed some interest in

an elementary education major. .

Cl To rectify some of the shortcomings of the fragmented apprégch to
~ithenundergraduate science preparation of prospective‘élementary teachers,

it was decided that the‘elementary science methods»course‘rould be offered

- —
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::the course and

< s ) -0

-

. " - 3 - ) / . -A >
first and the subsequent five science courses would be presented through i

A

-
.

an integrated science approach. The major them@ or story line that

_ . I . )
w 2 . .

-~ pervaded throughout these five courses was }ﬂan and His* EnVierment" as

related to "Surv1val in the face of Change. The first course in the
1y x

- :
five~eourse scimce -se,quence presented units designed to lead the students

£ - . :
thfough explorati s~invention, and discovery toward an understanding “{-\
N - . .
&f ~the concept of a p0pu1ation and the formulation of a model of population(/

érowth.- This topic was followed by a unit designed to. guide the students

’ i

L .

\&hrough inquiry to the 1nvent10n of the MEndelian model of ;he gene. This

1

'study led subsequentlyxto their recognition_of sources'of~genetic variation

Y
< A S - ~

(mutation, recombination) and bf the concepE of genes 1n populations.

< -

L .. “ o

Finally,_a population was followed throughfseve;al generations and

- -

ev1dences f‘rueq ibria or shifﬁs in gene frequencies were observed. o
- - .-, N\\ ' - M . - by

In&olvement\xzth -he students in their first:course demonstrated
conclusively that linqgiry into the simplest concepts of science proved

£ Nt 2

to be a rigorous’ task, ‘Although the students were enthusiastic¢ about

-

gnised the importance°of being taught.science through

- most students experienced great difficulty in generating original
lideas from their own experiencest' Particularly%revealing were the early
:results of Piagetxan task analysxéﬂahiph r;wealed that approximately fifty’

-

percent. of the.students in both the experimental and the control group X g

~

were at the concrete stage of intellectual development and another'& twenty -

- s -

five percent were in the midst of tramsition to formal thought. It is not

the disc1pline that determines what should be taught, but ri'her where .

the students are intellectually; RecogniZing this, it was'realized that

- - l.‘

* many of the-important concepts of science are tgokapstract‘for meaningful

inguiry., In fact, materials from the elementary science projects often
&, - i . ;
« . T .

v ¢
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- tive elementary teachers. L. R

With the experiences of the first year as a guide the second<and« %

third semester courses were designed to helpvstudents generate a better ) o
{ : - vl . : ' -
. understanding of their physical ernvironment. These courses, while entitled .
£ -

~

physics and chemlstryg address themselves ‘not onl§ to  the content of science?

\ .
hpt principally to the 1ntegratlon of sc1ent1fic thought as d1rected toward

/Z

pﬁe pursult of understandlng. All knowledge was presented in an 1nqu1ry
‘ ;/ < -

manner, ° Inqulry was orchestrated about the questlons, "How do I know

‘\

Why do I believe and,. What is the’evidence?" @ D — ‘- f -

The content of the phy51cs courses was selected to guide the students B

b
.J'.i\

‘_towdrd an understandlng'of such things as the difference between a chemical

- »

and a phy51ca1 dhange, conservatlon of mass and propertles of matter. TQ

These actrv1t1es formed the basis” for the buzlding of a partlculate model

B

—_ - .
,'of the atom. In add1t10n, a year long sequence of observatlons enabled
. - . X {r"\\
students to understand why we:r belleve 1n the sphericity of the earth and A

B N
to develop a model of_our solar system and the universe! The ESS unit

Batteries and Bulbs formed the basis of .a unit designed to«develop‘oper-

ki .

ational definitions of such things as circuits, resistance and related

n

_electrical phenomenon. Fimally), inquiry activities were designed considering

bad

~the concept of motion.from Aristotle to Newton., Materials from Professor

‘ffxrnold Arons' (University of Washington) adaptation of the Introductory

[N

-

Pﬁysical Sciences and the Project Physics Course wife utilized in these

-courses, : . ‘ .
7 2 % .
The fourth™and fifth semester science courses consisted of an inte=-

-

. gration of all?discipiine}. Special emphasis was given to bioloéicalland
. N : - .

' S, N L.
geological problems as they related to ecological and envirommental con-

’

A major emphasis was placed on outdoor activities including extensive

15
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'“fie1d~work designed to develop a secure understanding of the ecosystem

5 - -
- N - -
I

model. Fihally,-the basic facts of sex and drug education,were presented‘

utilizing individualized audio=-tutorial instruction (S.'?ostlethbait,

Y.

Purdde ﬁniversity); Sex and drug educfation were the only, topics pre%entedy

in an expository manner./ Inquiry teaching pervaded all other instrdction.

.

Prior to the five science courses, students received a general
T a - ’ v . -
introduction to the methods of teaching elementary science to children.

[ 4

This curricular rearrangement served several purposes: 1) it provided a

”~ .
Rl 2 .

background\at the freshman level for the early engagement of Bzospectlve
1 7. NN g - -
elementaryu#eachers with ch11dren in teaching-learning situatlons, and -

-
. \ “ . -

'2) it provided an opportunity for prospectlve elementary teachers to reine

-force their cpmmltment to elementary educatlon or, based on th1s contact,

P »
P

the opportunlty to seiecﬁ;an alternate career early in thelr scholastic

_program. 'This approachfis deemed a vital component of the project.
,’ L: P ~ -, .
* The meth&ds course provided a broad foundation to teaching with
i - < - - . .
: - . . .
heavy emphasision the philosophies of the major national curriculum -
e

programs such as S-APA, SCIS, and ESS. Prospective elementary science
i A » v *

N 4

>
- teachers were 1ntroducéd to performance objectives, sequencing, m1cro-

_ teaching, etc. The students were also exposed to a_practlcal sk111s

technique.experience.q In concert with the notion of students "out of

their .seat and on their feet" doing "hands=-on" science, prospective

ei@ﬁégtary'teachers léarned to solder, work with glass, use an electric

drill and saw, etc. <These skills were utilized by the students in the

a

T?v construction o% phy51ca1 constiucts such as electric boards, terrariums,

9

<

Y balances,.etc. -
't T .

—_ . . ) . Vad

vConcurrent with the subsequent”on=going science content; continued

methodoiogy;was tied to on-going teaching_experiences with children.




v : .“1 2 - . , . " °

This approach constantly reinforced the notion that "how to teach“&{t \\ﬁ

every bit as important as "what to teach.'"' Thus, the -general methods

. - ‘.

course and five science courses welded content to methodology to experience.

Teacking experiences in the first year‘were limited to several- )
N .

critiques of "model' teaching situations using'3rd grade children from

a nearby public school. Infﬁge first semester of the second year, the
T ; _ S i
prospective science teachers were assigned to teach in the primary grades

(first and secodd grades). This was expanded during the $econd semester
L -
to include the intermediate grades (fourth through sixth grade). They o

'taught 31x, one=half hour to one hour lessons each Semester. Eaﬁh Q

lesson was preceded by a ome hour planning se551on w1th ong of the
~ ¥ = 1

staff membecs, .Each lesson was v1deo taped.‘ "The week following the-

‘teaching stint was reserved for a one hour critique of the éhing

™ /

lesson. Lessons were selected from. S=-APA, SCIS and ESS materials.
LR SN -
At the end of the second year the populatien of the’ learning groups

was progressively increased from one or two to ten students. Thus,

2

by the end of the second year each participént/h;d experienced teaching
N -

at all grade levels (one through six)-a had begun working with large '
\ -
grfoups of children. Having had this varied grade level experience, e .

A - ~
5

participants were directed to select, .a grade level of their choice to
fulfill the third-year teaching experience. Traditionally, eighty touf
« ninety percent of the prospective elementary teachersSelect to teach

tHfird grade and lower. Over fifty.percent of the UPSTEP “participants

elected to teach fourth grade and above. It iS‘beIieved that - this shift
was due to the varied experiences (first through Sixth grade) acquired ‘

oveﬁ.the two year period. As always, every attempt was made to develop
) . \ ) “a toat b ' - - . ’ i
within the prospective elementary.science teachers a spirit of self -

LY

- . =1 ’ ) T .
. . . ) \ : % =5
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analysis and general acceptance of‘constructive criticism.- ) . -~

o -

Accepting that teadhers will- teach as, they havc been taught a o,

-
“a

constart model of inqu1ry teaching was put bcfore the p:ospcctivc Clcm- B y

. LA -
entary science teachers. §tress_was-on the dEvelopment_of-scienCe out '
. ( - ] -

. -, .
4 .
™

of direct’ experiences in-lieu of exposition of the facts of 'science and

N

4

mEmorizatioh of the same, Students were ehgaged\in.the processes of

— -

//sEiEnce and were led to, discovering the usefulness of models and general-

7 izations. The emphasis was om the ideas of scitnce rather than the voca=

o bulary'of science, The students were constantly.challenged through

discuésions-ana-questiohing to a_revision of faulty thinking rather than

being told- their answers were ipcorrect;.

Training for “Inquiry Teaching . A T 2 CF
- . { . . N = S ..
« \/ \ - . . . i .
. Recent national curriculum projects in elementary school science have
F . ) . ’ 4
resulted in the availability of e*cellent materials for teaching eiementary

- Lo

-« - science;_ If properly taught and implemented, any of these pro;ects (S—APA

Y 2
E SCIS ESS) would result in excellent instruction.an science. While indrVidually

e
- .
-

different, a common éenominator among t&ese elementary science progects~

\\ \ q

~is the idea df learning through inqulry. What is‘needed are prospective

science teachers who can teach ~science to children through inquiry.

At the college level, "traditional" science courSes_presented through

‘inquiry are sorely lacking. It is imperative thatrprospective science:

- -

teachers have experiences from which they can model their teaching of-

science, The integrated five semester sCience sequenceat Purdue Univer= A
sity‘was‘structured using the inquiry approach, This method of instruction

has aﬁparent consgguences; "If science is to be presented through explora-

.tion, invention, and discovery, rather than through lecture and nemorization,
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time must be viewed in a new perspective. Only by allowing.the_ekudents

time to make mistakes, to e;periénce/€§;ffrﬁstration of insufficient knowledge,
~ . . ‘X . . .,.\ ) R .o -
and to sharpen their ideas through peer 1ﬁter3ction and class discussiocn

can students exgeriedbe the personal satisfaction thag'grises-frqm

o~ . - © . - R (4 - B
‘ _ _ -5 S ; P " .
achieving understanding‘thrqugh their own intellectual efforts. If <
. - _ R S o
there is a joy to sciencing, &pis is it,. . - ‘ e
- . \

The approach of insistihg\on the pursuit of underetanding by students

. . . - )
makes the uncovering of information more important than the covering of
P ' ’ C ’ - .
information. This approach restricts the content of a course., GCourse
. - . Al ¢ : - } - . . J“
contentiréduction is not arrived at out of a disregard for the walue of
- - - -5 . b >

information, but'%ather,it SCems‘from a full ‘realization of hoi fundamentzl -

'

~

txme is for alloW1ng the 1ngu1ry process to proce@d until understandlngl;s.\

achleved A good model of 1nqu1ry teachlng cannot sacrlflce the tifie required

P

for understanding to the demands of éomprehensive coverage. )
Humanizing the - Undergraduate Science Preparation
of Prospective Elementary Teachers . ) 5.

[N .

: .Pxospective elementary science teachers enter universities with little
- ) ' ’ . .. o <» ' . ' =t ’ -
or no eLperience in méking observations, _basic’ laboratory skills, or knowe=-

)
e

ledge of héw to a elementary mathematics to experimental results. S
‘ PP € cary XPp ;

They also 1ack;the'aﬁility to independently and creatively,gorrelate an
. v - .- R M o
" abstrdct idea with a concrete situation. Exposure to 15 hours of '"traditional'
- ‘* . .
. - - * . - .
science at the college level does little to obviate these deficienciesl

&

ﬁgtudent teaching experlences usually supported Chls 1nadequacy of preparation

in that the studenag!§ behav1or supportea the old‘adage that '"teachers will

. ‘teach as they have beenxteught." Inevitably'they re§orted to a presentat;oh

- of the facts of science with little or mo attention to how they have been

LN

"Ygenerated. - Through the provision of-a\kqgel of inquiry teaching that endured.

y . -7
for a three year period, plus the continued emphasis on content acquisition
> .o i 5 . . - . - .

~

15
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.o 4 g
via an inquiry approach, and through on-the=job teaching experience con-
K] . RN -

. . . —\':. L4 R
commitant withkconstant-evaldatiOn against an inquiry model, improved »e
‘a.

v

11nqu1ry teachlng in thc elementary school has rcsulted. .}

While b381cally concerned w1th the SCience pgeparatlon of prospectlvc

.

-y

elementary science teachers, attention has been given to other.areas that
: ~ _ s

)
»

'}mpinge on ""good" teaching. Students with recognizable problems in speecg,

¢~ composition, and handwriting were tested and:.remedial work was administered. 3
’ - - ) . - - -~ . i ) L2 _.”.
It is recognized that students‘Cann%;/' rove in these areas through 2. h

.crash program’administered shértly b fore student teachlng cbmmences. .

Time is necessary to remove these def1c1enc1es. Thus, remedlation‘was -
Ll \ a
initiated in the freshman year and wherecappllcable, continued' -
’ - [ 4 -

Most signlflcant to the progect is the fact that the staff remained

with the students for the three year pefﬁod. ,The sgaffs. roles varied

from classroom instructdrs, monitors, administrators, evaluators of teaching

-

s, - : - . ) '
experiences, to counselors. “Nevertheless, the continued tie 'tc the program

-

-

. - : R . N - - . . * \_ .. .
was provided. This close associatiomn\ makes remediation, rather than mere
identificdtion of individual weaknesses, a reality.’ Counseling becomes

=4

~an on-goiné,,free ﬁpeeliﬁé;prqcéié; )
I Some é;;1§ favcrab1e>observations ;ssociated with the program are
_Pclearly,ie evidence. Studeets have-ﬁzcome incre?singly’ponfideﬁt Fegarding
their ability to-;oive problems in eeience. They attack froﬁlemsrwith" |
" excitement and ;;gor._ Inquiryihas become an active part of}their vocabulary, -

’

their actions, and their student ﬁeaching perfdrﬁancest
- ) .
Negative attitudes toward science have been reversed as noted by .

e,

continued positive statements about science from the majority of the students,

- €

This change is due.in part to .their successful intellectual deéelobment_through ’

> * -

cognitive experiences. In part, it is a reflection of the presenration of

. 4 - '
S~ . - 2

L4
-~
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\ integrated science, the relat%gpship of the science content to science

methodology and to—classroom teaching experience with children and the

3
»

J)continuation of the same staff over a three year period.

e

N : {
- The”spirit of inquiry prdmoted.throughout the program was translated

>
. ~

“into effective inquiry Eeacﬁing at the elemen;aryfschool level., This

=
- .

- program is not ‘a cureamll for all that ails instruction in the elementary
. S .

4
‘ ’ a

schgols but it ii_a significaht improvement,~ What a unique‘pleasure it is.
' : ,
for instructors to be able to say yith comviction to their students, "Teach

a

as you have been taught; do as we say and do - Inquirel!l'™ _.3\&
< _\\ i ‘ '
. - -
- & K -
. .
‘w * -~ .
] i
. & )
’ \
S -5 -
'.('4-. -~ -
~ (\ -;; )
> ) . -
I'/ )




TRADITIONAL.APPRDACH TO FULFILLING THE SCIENCE REQUIREMENTS

FRESHMAN -

-

SOPHMORE
- JUNIOR
SENIOR y

=

FIE(ElfT!ﬂWﬂARY EDUCATION MAJORS,- PURDUE UNIVERSITY

BIOL. 205 BIOL. 206 _ .
(REQUIRED) _ (REQUIRED)
> T
i .
PHYSICS 210
(REQUIRED) = %
;' /
\ . |
’ TWO ADDITIONAL
P SCIENCE COURSES '
S < FROM CHEM,, GEOS.,
N CONSERVATION,
PHYSICS
9 i '
~
- EDUC, 323

SC. METHODS

' EDUC. 430

. STUDENT TCHG.

~
-

1Y

Vil
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'EXPERIMENTAL APPROACH
UPSTEP PROJECT - PURDLE UNIVERSITY

[

~ Creativity

| 1st & 2nd ©

e . .
. METHO DOLOGY q.ﬁ@&;ﬂg TEACHING EXPERIENCES | -
— 1 — T—< T -
I - 1 -
Questioning |
- 5 > ] . . ]
b .
oveos] e “ExveRteNcEs | | 3rd crad
Compositid > ——1 BIOLOGY- 206N 1 - - >rd Grade
_Handwriti EDUCATION 323 ) Teaching
o - Fquencing . Video Taping .
Obejctives \
3 2 5 Resources . ‘ N
. -
END OF ) THE FIRST YEAR

Video Taping

THE SECOND YEAR

INQUIRY PHYSICS 210A || GRADE LEVEL
Field Trips
. * Evaluation B -
Teaching
Learning _
Centers | . A 14, s, or 6th
, INQUIRY PHYSICS 2114 |-{GRADE LEVEL
7 END OF
. e - ‘
= — . )
| sex Education BIOLOGY 205N
© Drug Education} , GEOSCIENCE i
< ! L ]
S e — GRAg? LEVEL
.- Outdoor THEIR CHOICE
Education e
N BIOLOGY 595 -
: END OF THE THIRD. YEAR
- - = T
EDUCATION 430 )
- STUDENT
TEACHING
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Evaluation ,

Phase I 1972-75. The experimental 8rOoUP cCopsisted of 63 freshmen

' randomly selected from a group of aPPToxjimately 300 students enrolled

Q-\

in Blology 205, "Biology for Eﬁementafy School Teacher The
remainder- of the Biology 205 SCUdedfg Served as the contrql,groﬁﬁf’

“The following examinations were administered ro both groups.
r : P '
a) Wisconsin Inventory of Science prpocesses
Pretest (1972) and Posttest (3975)

b) Bratt Test of Attitude Towards geaching and Teaching SCience
- Pretest (1972) and Posttest (31975)
- ‘ c) Sequential Tests 'of Educational progress (STBP) = Science

Pretest, Form 1A, 1972 and Pogetrest, Form 1B, 1975
d) Plagetlan Style Tasks )
o Fiftyefour S's from the eXPerlmental and control group- -
" were tested, Pretest, SPring, 1973; POSttest, spring 1974

EY

Phase I1 1975-77. The experlmental program will continue to be

,evaluatéd by obtaining data from three'general sources; 1) Student
teachers (seniors)Vwﬁb have Ei;ticipated in the UPSTEP program (cescing'?_w,,

in progress = 1975=77), 2) In-service tegchers (UPSTEP éraduateé'- to
" ’ ) - 2 ,
be‘tested 1976-77), and 3) Elementary Scheol students of the in-service

| - N

5 ﬂ%géhers (UPSTEP graduates - to be COMPleted 1976=77), : ¢

i . Pthestzszxperiméntal and Control Groupg,?fall, 1975 . *

o : a) Conceptual Systems, test & (0. J, Harvey), fall, 1975
b) Teacher ConcernS Chgcklisg (Fe F, Fuller), fall, 1975

- Experimental Group only, op.going evaluation, 1975.77

) a) Audio Tape Analysis
‘ - Interaction Analeis Sc1ence Teaching (G Hall)

b) Visual Analysis:
, Inquiry Quotient ypyentory (4. Lawson & A, De Vito)
N ¢) Inquiry Tape Analysjg

Elementary School Students

Science Teaching Checkljge (M. Golman), To be
administered 197677,

1

Posttest: Experlmental Group
1
a) Conceptual systems, Test B (0. J. Harvey), spring, 1977
'b) Teacher Concerns Checklist (F. F, Fuller), spring, 1977




Sequential Tests of Educatidnal Progress and
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The Wisconsin Inventory of -Science Processes Evaluation : N

T ——

L i

Of particular interest was the effect of Progect UPSTEP on science

-achievement and on knowledge of scientific methodology. Science achievement

for the experimental and control groups was measured by the science version
of the Sequential Test of Educational Processes (ETS, 1957). This test,
known as the STEP test, consists of 30 items dealing with science skills
and ab111t1g§. Knowledge of scientific methodology was measured by the

' Wisconsin Inventory of Science Process (The Regenbs of the University of

Wisconsin, 1967). This inst > the WISP test, consists of 93 items
which are cgncerned with the assumptions, activities, objectives, and pro= .

ducts of science.

For each of these measures, group. meapé/ﬁere analyzed by means of a
t-test (two samples, standard deviations.equal but unknown) in an effort

to answer the following questions: -

1, Were the experimental and control groups equal with respect
to theléependent variables at the ‘outset of the project?
2. Did group means 1n€§ease significantly over the course of the
- > students? undeggraduate careers within each group? .
3. Was there a significant difference between the experimental and
o control group means at the end of .the project? -

In reporting the results of this analysis, means and specific t values.
will be reported whenever the ‘difference between -group means is s1gnificant.
Associated with each L statistic will be a p value which indicates the
probability that a difference of that magnitude could have occurred by
chance (e«8+., p «..0l indicates that such a difference could have occurred
by chance only one time in a hundred), :

3

Analysis of the STEP test data indicates that experimental and control
group were equal with respect to. science aptitude at the outset of the project,
Prior to student teaching,’ the<control group demonstrated_a bearly significant
increase in-achievement .in science (1972 X = 28.80, 1975 X = 30, 18, t (224) =
1,52 p <.10). However;” the experimental group showed far greater achievement
in science aptitude (1972 X = 28.25, 1975 X = 32,50, t (91) = 5,96, p <:005).
Comparison of the 1975 STEP test means for the two groups shows the. experimental
mean to be significantly greater than that of the control group (experimental

= 32,50, control X = 30.18, t (85) = 1,72, p < .05). These results clearly ~
support the hypothesis that the quantity of science content taught via the
traditional science approach for elementary education majors is not .as ime
portant as the quality of science covered in’an integrated science approach
taught through 1nqu1ry with understanding paramount to expansive sciehnce
coverage. : . /

a

Analysls of the 1972 WISP test data inZicates that the control group

'sllghtly more knowledgeable about scientific _methodology than the experj ental

group at the outset of the program (control X = 56,73, experimental X-= 54, 98,
L (226) = 1.33, p <.10). However, througn the course of the traditional
elementary Science teaching curriculum, the control group failed _to signi=
ficantly increase their knowledge ‘0of scientific processes (1972 X = 56,73,

£y ~
« <5

-
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1975 X = 58.09). Yet the experimental group increased their scores on the

WISP test dramatically (1972 X = 54.98, 1975 X = 64, 77, t (91) = 4.96, p<
.005). Furthermore, the 1975 WISP test mean of the experimental group was
also significantly greater than the control group mean (expermental X=

64, 77, control X = 58.09, t (85) = 3. 68 P< .005).

To further establish the effects of-the program, more conservative .
analyses of variance (ANOVA) were conducted on the WISP datas A 2 x 2
unequal cell ANOVA was run for the WISP scores with Method (UPSTEP
Experimental vs. Control) and Time (pretest vs. posttest measurement)
as major factors. A significant effect for time was found (F = 13.45,
df = 1/308, p < .005) favoring posttest measurement, However,.a
significant Method X Time interaction (F = 11,26, df = 1/308,.p < .005)
was also found. A Newman=Keuls Sequential Range Test indicated that the
WO"groups were equal with respect to WISP performance, but that the post=
measurement scores for the experimental _group were s:.gn1ficant1y greater
(p < .01) than the control (see Figure 1),

1 T - ] | |
- 65 p————: Exper:inental .
. ) ;
S - A Figure 1
« — 5 h WISP Test: .
= v — Graph of Means
g S \}_.: ,
= 60 p——— T .
a L - Control PO
[ . -
A A _
pse— ‘, ; | -
~4~‘q\ 55 7 -
. 53
Pretest Postt‘est

These results clearly support the hypothesis that the integrated
inquiry science approach, in meeting the elementary education maJSrs'
requirements in science, does promote greater .understanding of the assump-
tions, activities, objectives, and products of science then the traditional
science approach currently implemented at Purdue University.

-
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Bratt Test of Attitude Towards Teacﬁing and ﬁ%aching Science '

: ‘A major component of the UPSTEP project was the humanistic. approach
utilized -throughout Phase I (1972-75) and the anticipated, continued applicae
-~ tion Ehroughout Phase II (1975-77). This approach consisted of the utilizae
tion of a permanent cadre of staff members who, in a variety of changing
roles, progressed with the participants through the program. The staff =
constantly addressed themselves to the continued marriage of content acquisi~ .
tion, to continued science-methodology, to early and continued field experience™
with children. This continued staff involvement more closely matched staff
responsibility to the efid product=ethe training of outstanding elementary
%ﬁachers in science. This continued, involved teaching with its continued
Close association with students and considetrations given to individual -strengths
and weaknesses was studied to determine .the impact on science-réﬁated attitudes,
The instrument used for this part. of the analysis was the:Bratt}}ttigude Test
(Brast, 1973). This test, alsoc known as the BAT test, consists-of 60
intellectual and humanistic science and science. teaching attitude statements.
. Response to the items is on_ a five~point semantic differential scale (strongly
" agree to strongly disagree)., Intellectual attitude statements were based on
' Knowledge pertaining to the teaching of science. Humanistic attitude state=
- ments measured emotional feelings towards the interaction between the teacher
and student. Analysis procedures were -the same as those used on the STEP and.-

WISP tests.. - ..
Analysis of pretest measure indicated that there were no significant o
attigudiﬁal‘differences between experimental and control groups at the outset
of the study. However, posttest attitude -scores for the experimental group’
were found to be significantly.greater than those of the control group -
(experimental X = 21,30, control X =17.,19, t = 2,68, df = 100,. p < .005). ": .
In fact, the traditional curriculum produced no change in the attitudes of
control subjects (1972 X = 18,06, 1976.% = 17.19). In comparison, the
experimental ‘group demonstrated a significant increase in BAT scores (1972 X =
18.56, 1976 X ='21.30, t = 2,22, df = 91, p <.#02). These results indicate (1)
a crystallization -of attitudes regarding knowledge Sf.science and sScience
teaching and. (2) a marked trend towards more humanistic attitudes towards

students for. subjects in the experimental group.

o

In a fashion similar to the analysislbf the WISP data, ANDVAfs'we?e

conducted on BAT scores using the same factorial desigh as described in the"
Previous section. Separate analyses were conducted on total scores as well

~as ‘on intellectual and scientific subscales., . .

Analyéis of BAT total scores Shéwed:no signifidant'effecfs for either
Method or Time. However, analysis of the scientific attitude® subscales showed
significant main effects for Method (F = 39.80, df = 1/330, p < .001) in favor-
‘of the experimental group-and for Time (F = 240.21, 4f =1/330 > P < .001) in

favor of posttest measurement). A significant Method X Time interaction was -,

also found (F = 5,70, df = 1/330, p < .05). MNeirmaneKeuls analysis of cell
means showed that the improvement of atritude: towards science was far greater
». for the experimental group than for the control group (see Figure 2),

- [y ~
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H AmVA of Humanitarian subscale scores also showed significant main
~effects .for Methad (F = 22.99, df .= 1/330, p.< .001) in favor of ‘the experis.

mental group and for Time (F = 42,37, df = 1/330, p < .001) in favor of Lo 4
posttest measurement.- - Figure 3. presents a graph of cell means,, B

-
-— .
- s
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It is concluded that the continued association of a consistent staff
personn€l who concerned themselves with the students as_individuals as well as
the quality of the academics of science teaching can measurably improve students
intellectual and humam.stic attitudes towards science and science teaching.
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Piagetian-styled tasks I : T . L o

-

: Pretesting uas conducted in-April of l973 Students wege administered
the battery of Piagetlan-style tasks in 1ndividual interviews of approxlmately '
30 minutes each, Posttesting was conducted in a similar fashion in April of ;

1974,. The intdrviews were conducted by two trained examiners who had no -

knowledge of students _were members of the experimental or control groups.

Students were assigned to the examiners at random times during the courge of

the interviews., Each subJect was 1nterviewed by the same . examiner during

the pretest and posttest,

«The twe groups consisted of'students who.during their freshmen year were
A'selected from @ group of approximately 300‘students 1nitially enrolled in

Blology 205 Biology for Elementary School Teachers. Pretests were admine
13

a.
o=

1stered at the end of the second semester of the SubJect s freshmen year,

At that tlme the ‘experimental group of 20 students (19 females, = male)

-ranged in age from 18.5 years to 19,7 years, mean age of 19,0 years, and the
'control group of 17 students (17 females, 0 males) ranged in age from 18,5 -

J years to 19,5 years, mean age of 19.1 yearS.

Experimental andAControl Group Comparison

‘Table 1~s\gws -the results of the classification of exper'“ental and

control group §uhiects into substages of intellectual development for pre-

v o

tests and posttests, In the exper1menta1 group, 7 of the 20 subjects gained
two substages. from pre= to posttesting (posteconcrete operational to middle
formal operational) and 10 participants each gained ome substage. One
experimental subject showed no change from pre= to posttesting, while two

.showed a regression of one substage (early tormal operational to poSte=

concrete operational), Four of the control group subjects showed a pree
» ) .

-

C. - 4
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. to posttest gain‘of two substages, while one showed a gain of one substage.

of the remaining 12 students tested, 9 showed no change and three showed a

loss of one substage,

- .

A comparison of the mean pretest and posttest levels shows that the = -

@pOntrbllgroup's'ﬁretest mean level (4.65) was higher th?n that of thé"expefi-‘

‘= mental group (4.20). Applying'the*Manh-Whitney'U‘Test, this difference was

-~

-

found not 51gn1£icant at the .05 level (U = 135. 5, P = «27). The posttest

“

_mean levels of 5. 30 for the experlmental group and:S .06 for the cefftrol

group were also not s1gn1f1cant1y dlfferent at the 05 level (U 42.0,

- P = :19). -The mean gain in'leve! by the experimentgl group (1.10), however,

a

Wwas 51gn1f1cant1y hlgher than that of the control group (. 35) at the .01

level (U = 99.5, p = d1).

TABIE 1 o .

%, .
| - : ixperimental o ' Control
(N =:20) _ N =17)
. Substage Pretest " Posttest .. Pretest Posttest
Eafly concrete operational 0 0 0 .0
Middle concrete operational 1 0 o o
Late concrete‘operétidnal 4 o 0 1
Post-concrete operational ?-_ &, 10 5
Early formal operational 7 -7 4 -5
‘Middle formal operational 0 8 2 5 -
Late formal operational 1 1 1 1

- Since the-cbn;rol group mean pretest score was higher than that of the

- I 4

experimentél group, the possibility existed that the‘smaller'géins made

. by the control group could have been due to-a ceiling effect., To check this

> .
’
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possibility an analysis of covariance removing effects of the pretest\was' '
carried out; The obtained F-ratio of 3.33 (d f. = l,35) failed to reach

significance at the .05 level,

-The sample used in the study was a small one and.all of the subjects were
preservice elementary teachers. It is therefore not posslble to generalize
from these results. However, the fact that gains'in level of-intellectual
‘ functloning made by the experlmental group 1nvolved in fﬁd;>’STEP projeet

were significantly greater than the control group's gains suggests that

~

'currlcular materials which confront students with concrete materials and
- -

problems can prompte the development of formal thinking abilities,

‘f- o - . . R vt

K . L)

2
€
¥

€O
Moy



~  Freshman Year €1972-=1973)

Topics Covered in Education 323

L

il

G V -

~\

TOPICS:

What is science”

The job of teachlng science in the elementary school.

Drastic changes expected

'Should: education reflect the spirit of science;

Overview of science in the elementary school :
the elementary school as purported by

culum, elementary 3chool programs.

: 8) -

Overview of science teachi

- the three major, national cur

Science = A Process A

Science Curriculum Improvement Study (S

Y A

- : ' PURDUE UNIVERSITY

" UPSTEP PROJECT

-

The Teaching of Science in the Elementary

School, 1lst Semester, first' year

Elementary Science Study (ESS)

Instruction in the basic :skills of science (S-APA)

Obseryatlon
» U31ng the five senses

Static observations vs dynamic observations °

-

Indirect observations vs direct observations

Mystery boxes
Inferring vs observing
Classification -

. -
e

- Similarities and Differences ‘(Attribute Games)

Position and Motion
- Number line
Grid coordinates ,
“3=dimensional space
Polar coordinates
Longitude and 1atitude
Measurement
Metric systeuxv'
Precision and accuracy
- Pressure and area
Len th, W1dth~and helght
o Volume. -
urface area
ight
- Mass-
' Density
‘ Pressure
Equal arm balance
Normal variations
.Inferring/Predicting
Graphing _
Space/Time relations
Formulating hypothesis
Controlling var1ab1es
-Interpreting data"
Operational definitioms

: Formulating\sgﬂels : v,

o .

b

{
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-

Problem solving and. 1nqu1ry approach to learning
An inquiry model

Exploration
. - Invention
.Discovery
7 ». Problem solving situations via an inquiry approach
’ Surface, tension, cohesion, and adhesion .

Why does a burning ‘candle go out?
The glass rod experiment P
She baggie garden experiment = - T
Mealworms '
Tangrams -
Inference boards
_ - The Cartesian diver
Micro Teaching involvement
Questioning and Listening '

Writing performance objectives =~ . 3
Evaluation in theaelementary school B Al
‘Construction of science materials ’ B
- Tefrariums

Electric boards
Weather apparatus, etc,
Science ‘Marathon day
Identification of basic tools for sciencing”
, Making a collection tank
Soldering
Bending and cutting glass
Counting calories
~ Parallel and series electrical hookups

Magnetism

Drilling and sawing wood

Lighting a propane tank, etc. S -
Safety in science teaching )
How to survive a field trip -

Field trip day « « » Mlni-course festival (Lebanon, IN)

Tppics Covered in Biology 206N *Q’ -

3

i

- TOPICS:
- Populations Ve e .

: _constants and graphing )
using the compound microscope :
scientific notations \\
hemacytometer
dilution
yeast experiment ot

~ observations of paramecia

T " competition in pdtamecia

daphnia,- hydra | O

- density = .

J - B . . K

33

e
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2nd Semester, first year
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Sophmore Year (1973-1974)

Topics Covered in Physics 210A - lst Setester, second year

The course begins with selected portions of‘College Introductory,
& Physical Science, Prentice-=Hall, Inc., 1969 and continues with selected
$

portioﬁs of the Project Physics Course, Holt, Rinehart and Winston, 1970.
' ) . ' b}

TOPICS:

Astronomy Part I°
simple observations of the sun, moon, and stars

Measuring g - \
linear measurements
linear measurements using metric¢ units
making comparisons using a balance
ordering plane figures by area ‘ .
estimation and comparisons us1ng ‘the metric system

measuring volumes

Astronomy Part II
motion.of .the earth in relation to the sun, moon, and stars

Density ot -
- .
Astronomy Part III
a model of the celestial system’
A model for the composition of matter
thermal expansion of solids, liqulds, and gases

Solutions
solubility
Decompesition:and synthesis of water e1ectrolys1s
Electricity ) o - :
Battery and Bulbs ' . ¢
- A L . 1
Topics Covered in Physies 211A ) - . 2nd Semester, second year
TOPICS: o _ ST
Yo, ‘. :. v"‘\ . — Sy
. . - . f -
Compounds and mixtures - /, ' o V/‘.,T\é - . .

Building and’ remodeling . -
Laws of deflnite and multiple proportlons =

Motion
Position, change in posxtion, instant of time, and interval of time

Stroboscopic photography of moving objects

Vélocity _
\\ R Average velocity o <
Instantaneous velocity A

+ Acceleration .

Actions, inactions, and react#ons
- Concepts, models, and theories are induced from observations that the

students themselves can encompass, rather than from obscure a
~-priori dicta..

.t

-~

-

.

.
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Juniog.Year (1974=1975) 4
v - ' ‘- » l . . \-

‘Topics Covered in Biology 205N - l1st Semester, third year

-

TOPICS:. - | oy,

Piaget testing techniques promoted in preparation for, testing'

C - elementary school 'children - k.2 o
_ Piagetian testing kits distributed and testing assignments mada¥f = ;
ECOSYSTEM S ‘ ( ~ N

Group aquariumeterrarium systems . assembled (8)

Topics covered related to the aquarium=terrar ium ecosystem.
Introduction at the appropriate time into the system: Plants,
brine shrimp, 1sopods, frogs, polywogs, guppies, chameleon
. and mealworms. . .
*  Decomposition . : -
Plant growth , K\\;:> C .
’ Light and temperature ' ' ' ~
Interrelationship between plants and animals . . ‘

Food chains

s . Bromo=Thymol Blue experiment
° » Interrelationship of snails, plants carbon dioxide, and oxygen’

Scientific American Reprint readings related to ecosystems
Nitrogen Cycle ) '

-

e

- arbon Cycle 1 - L N o
-~ Oxygen Cycle - _{ Co. .
. ' Water Cycle’ ' ¢ : . v
\ . " Energy .Cycle of the Biosphere
- Energy Cycle of’the Earth ‘
. - " - . _Biosphere . o S .
. L Carbon dioxide and oxygen cycle -_g? ' '
L~ Nitrogen cycle - B
Ecdbystem - a way‘of looking at the env1ronment (as a model),
- ' - Function of respiration and photosynthesis in relation to energyc_;
_-/‘, Producer, primary consumers, secondary consumers o \\;;))ﬂ,
o 'j?,'Habitat and'niche R A S VTR

" The concept of stepstup from 1ndividual organisms ‘to biome

The effect of man on his environmeng
Pesticides and herbicides and how they effect the environment

 Fresh water pond succession -
_ e T '
Human reproduction (audio=tutorial sex education unit)

- Tree identification "Fifty Trees in Indiana

~

. Plus.accompanying appropriate teaching metgodology to. translate these topics_
into v1able elementary school lessons R Co o

~ | ~fl.‘

: : N 35
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Topics Covered in Biology 395N . - - 2nd Semester, third year

TOPICS: (\ '
’ !
' Rock and mineral unit .
T Identification of basic rock forming minerals (9)
, . Rock and mineral puzzle .
r * '« Mineral-puzzle oy :
- Comstruction of a basic rock-forming mineral calculator !
Weathering of rock < -
Metamorphic vs igneous vs sedimentary rock :
Science = A Process Approach (S~APA) exercise in‘tlassifying minerals
Sedimentation experiment
Making .& rock (cementation process)

-

-

Elementary Science Study (ESS) lesson planning in preparation -for a three ’
week teaching stint with children in the local public school by the

UPSTEP participants,

Drug unit )
Marijuana, drug education minicourse, alcoholism sources of. infor=-
mation, annotated bibliography, examination of exemplar’sex education i

programs in the elementary school,

3
1

|

Woodland field experience

Topics covered in.woodland f1e1d tr1ps
adaptation _
organisms . N
- ) - }
- : - s80il examination
' soil samples taken and examined in the laboratory
‘agar plate experiment
soil and leaf agar inmoculations made

i

'\\ . . s011 samples at various depths 'in various locatioms takgn and,, -

Y examined; samples were dried out and varidus 11fe forms ;2

: ‘ contained within and driven off examined. o :
-7 " soil.sample dilutiom experiment ’ -

o The Stream -
{" Observations and collection of stream plants and organisms
‘Comparisons of samples from various collection sites

Wildflower unit

Marsh unit .
Observation of a marsh enviromment P
. Detailed study of the, red-winged blackbird

3

Plus accompanying appropriate teaching methodology to translate these .
topics into viable elementary school lessons

. IR

\
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Unit I - POPULATIONS . 'BIOLOGY 206N 2nd Semester, first year

Q F. Yeast Experiment ) | C‘ N

1. Objectives:

Upon completion of this activity the student will be able to:

‘a. inoculate a culture medium with yeast cells and coﬁnt
the number of cells in samples of the culture over a
10-day period.

b, express the number of cells counted with the hemacyto-
meter in terms of cells/ml. -

c., construct an appropriate graph of his data,

d. accurately interpret his results,

2, Procedure:
Inoculate 125 ml of sterile water with 1 gram of dry yeast,
. Shake the flask to suspend the cells. " Transfer 1 ml of the
r suspension to 99 ml of water, - Shake the second dilution.
Then transfer 1 ml of this suspension to each of 2 flasks of
49 ml of cuéture medium. Incubate one flask at 30% and the —
other at 20°C.

Count the number of cells in a sample of the second dilution,
and determine the number of yeast cells added to the 49 ml of
culture medium, Convert this concentration to number of cells
per ml in the 50 ml yeast cultures.

For.a period of 10 days, count and record the number of yeast
cells in each of the two cultures every day. .

\\ 3, Evaluation: ° o ) ’ ’ Ly #
B - .
"')ﬁ&.' ~ ' Present your results in the form of (an) appropriate graph(s)
) : - and write a short paper discussing the observations you have
" made, ‘'Include in your discussion any of the following points
or questions which may be applicable to your results.
_— : R - '
: a., Experimental error,
.be -Any differences in the rate of growth of a populatlon.
C. Any digferences between the _two cultures (i. e.,20 o
and C)o b
de If any differences were observed how might they be
explained?
e. How do your results compare to the Awful Alfred model?
f. Use your results to formulate a model of population growthe.
ge Can you generalize from your model.to other populations?
What would you have to do to test the power of your model
ir making predictions?

h. Can an incorrect model be a “good“ model?
]

-

-
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Unit I - POPULATIONS - -
4, Reférences:

a, Anderson, R, D., Devito, A., Dyrli, O.E., ¥ellog, M,,
, Kochendorfer, L., and Wiegand, J. 1970, Developing
. g ' Children's Thinking Through Science. Prentice-Hall, Inc.
Englewood Cliffs, New Jersey. p. 61=67, B

bs Minnesota Envirommental Sciences Foundation, Inc. 1972, .
- The Rise and Fall of a Yeast Community, National Wildlife
-~ L Federation. Washington, D,C, 20pp.
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Unit I - POPULATIONS BIOLOGY 206N 2nd Semester, first year

G. Observations of Paramecia

1., Objectives:

Upon completion of'this activity the student will'be able to:
= '«
a. estimate the length and width of the organlsms ih a '
Paramecia. culture,
, . b. estimate the rate of swimming of the organisms in a
Paramecia culture. : ©
c. describe the shape of the organisms in a Paramecia culture, ﬁ;
d. describe structures or behaviors which will help to

identify tbese organisms.,

2, Procedure:

Place'a\few drops of the Paramecia cultufé on a watch glass, 5
. % ~ Using a hand lens and a light source’ below the watch glass, . vrsed:
' examine the culture,

- Next, make a wet mount from the culture and -examine it'with a
J compound microscope. When appropriate, a drop of Protoslo
added to your slide will slow the Paramecia and make ‘it easier .
to observe them. What is the effect of adding a drop of vzne-
gar to a slide contalnlng Paramec1a7

3. Evaluation:

When you have recorded enough observatlons to satlsfy the ob~
jectives consult with an 1nstructor. e

Aruitoxt provided by Eic
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- .1 " Unit I.;.POPULATIONS: ?; ﬁa‘BIOLbdfiédéN ﬂ. #an Semester, first &ear
. . H. Competition"iﬁ Pa}ameaga" - . _
) . 1, bjectives-‘ - ”‘ S e S
i | | Upon;pompletlon of’ thls act1v1ty the student will be: able to- ' <
-

~ - a, count and c1ass1fy the organlsms in . a six dayzgulture
'of Paramecia, . il
b, construct an appropriate graph(s) show1ng the xelat;on- o
- 'ships ‘among the counts from the six day culfure angd-
data given from a two and a twelve day culture., ' -
Co accurately interpret the results obtained from a two;,
six, and twelve day culture of- Paramecia,
d. . construct and interpret .a graph of data given from

N {another Populatlon of Paramec1a. : —*—sa__\\\

2. Procedure:’

Obtain five microscope slides and cover glasses. -Vigorously
shake the. tube of six day Paramecia culture and as .quickly as
p0331b1e remove a sample with a pipette dropper. Make a wet
“mount using one drop of .culture and ome drop of Protoslo
- (or vinegar), Repeat this procedure until you have five, wet-
g L ‘mounts of- the six day culture. Use your microscope to observe,
o o . classify and/count “the organisms in each ‘of the five slides,

If the culture is too concentrated for- convenient counting ;;7
may be necessary to make a serial :dilutlion before c1ass1fy1 4

.and counting. .
3.° Evaluation:

a, combine your data from the six day culture w1th data -
given from a two and a ‘twelve day culture. Graph the
_ data and be able to interpret these results,
. b. ~given.’the data from a Paramecia populatlon experlment
of Gause, graph the data and interpret the results.

c. -contrast the results of the two\ggzitzf .data, When
you-are satisfied with your ability discuss these
- results, consult-with an instructor,
. \ - . . »
4, Reference:

° g \

' Gause, F, F., “The Struggle For Ex1stence. ﬁafner Publishing
Company, New York, 1964, 163" pp. : s

i
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unic 7 | Lo e Lo Physics 2104
Checkout .- o : FORM A lst Semester, second year

1. In which of the configurations below will the bulb not light?
- . In e%ch case, explain 2why it will not llght

()

ali

/.

L AN
L

>k
| WXy IRraDYy

(e)

2, - From ydur observations of the configurations that make the bulb(s) light,
can you- show any evidence for the direction of eiow" in a c1rcu1t7
" Explain why or why not,. : o

) 3..-‘Three 1dent1ca1 llght bulbs are connected as shown in the dlagrams below.

L&L, T bbb T
-. &/ 3 k.—_ i ” 2
Fige I . ) "Fig, II ’ Fig. IIT
a) What will happen to each of the bulbs when Bulb No, 1 is unscrewed
from the socket (see Figure I). Explaln. : e :
. b) What will happen to each bulb in Flgure 11 when Bulb No, 3 is . .
‘unscrewed? Explain. . R | e

<) In Figure III, a length ¢g nichrome wlre'leLplaced betweeh ﬁoihﬁs'
- A and B (see dashed 1ine). What will happen to the brlghtness (1f :
< anythlng) to the bulbs" Explain. o _ S K

d) HOW'WOuld your answerjto part "c! dlffer if the HIChIORB wire were
' replaced by copper w1re7 Explaln. N




%

7Unit_7' i e o < Physics 2104
CHeckout - .. .~ 'FORMB 1lst Semester, .second year,

.:[_fo
3.

light.

a) Circuit "A"™ below represeunts a configuration that results in the .
pink bulb glowing but not the white bulb, .How can you, explain' this?
- > .8 — e - SR T oS RS

r

L ‘ . . ' . ug S ' :
T s .
| T ®
. : : '(; white S
A ' N =

t

h b}» Suppose the circuit is now changed to look 11ke clrculf "B" above.‘
s Explaln‘what you might see happenlng ‘with-regard- to whether one or’

both bulbs light and the relatlve brlghtness.,_ \ R : «
Is there any way that’ you can tell from your observations of the 'drlous

battery-and-bulb conflguratlons whlch direction the "flow .of electrlclty
takes? Explaln. :

2 P
2
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‘Unit 7 S S . ‘ Physics. 2104 .
Checkout * _ o _ 'FORM C S lst Semester, second year :

‘1, In which offtﬁe.configuratibns below will each bulb light?. Explain why
the others will not light, : - . -

N bl

(c)

(e)

2, From your 1uvest1gat10ns of the various- conflguratlons of batteries and
' ‘bulbs, what factors do you believe influence the«in;ensity or strength
.of what is "flowing" through the: circu1t°‘ . Lo

A . - -"(-' w

"e13:“"As you may have observed when a. 1ight is turned off (or burned out)

"f_ln a house, the- other lights are not’ vismnyvaffected . Based on yeur -

_ - observati ‘of the different: types of arrangements that are possible
e Twit hé batteries and ‘bulbs, explain how ,this 1s possible, “Use .
diagrams to support<your explanatlons.;ﬁn : S S .
0‘.‘ -
. % )
’ : 7 .
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T it ostill remains water.
_«substance from which a11 other substances were derived.

\\some initia{’goncepts concerning e1ectr1c1ty. ~ -

S e RS
UNITS-PARTI o | )

- DECOMPOSITION AND SYNTHESIS OF WATER = - .-
"TER.MINAL" ACTIVITY - . o

'Physies 210A
lst Semester, second year

INTRODUCTION
N i
. < o - . . .
. . . A

LA

Sec ke

< Sups.nz 5

- ..

¥ 'Water qeter everywhere! it goes W1thout saying that- water is .a very. commonf
" and recognlzable sybstance in our environment..

Moreover, it seems that no
freeze it, mix it with other substances -
The early Greeks even thought of it as the primary

'With the invention.
of the electric cell by Alessandro Volta in 1800, studies in the.newly=

discovered area of "electrochemlstry" showed that water could ‘quite easily
be ‘decomposed - into more basic substances whose properties had no resemblance
‘to the properties of water., In this Unit we will examine this process of -
electrolysis (and the opposite process called s xgthe31s) and- make use: of the
1nsights-gaine? in the examination-of these phenomena to begln formulatrng

matter what we do to it - boil 1t

g L - . - . -

A : S  OBJECTIVES .

l\;\

After completion ‘of the: study of this Unlt, you should be able to meet the .
following ob;ectives‘

'l
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1. ‘Describe in your own words the ba31c regularity in Nature which
' 'is illustrated by the specific experience acquired in Experiment' -
6.2 and illustrated further by the exgeriments described in <

Section 6 3.

In the light of the sequence of experiments you'w111 have per-

formed with batteries, wires, bulbs, etc.,, give, in your own, ‘ «
. - . words, clear operationgl definitions of the concepts: circuit " s
. _"electric current,"  "conductor -and nonpconductor." L

3. Be able to preqict what w1ll "happen (lighting or not lighting of‘
"bulbs, relative. brightness, etc,) of various circuits that might

- be proposed to you.or that you yourself will invent,

W °

4, Out of your. accumulation of experience since the beginning of

‘ this course (not confined to this Unit), give several examples
of concepts that we have invented; show_how concrete ekxperience

- 'led to the formation and definitlon of Zhe concept; and show -

" how the concept has given us a deeper insight into some aspect,
orderliness, or relationship in Nature than we had prior to fore
mation of the concept. Then give an 111ustration of what we mean

" by a "model" in scientific thought., (Note that a "model' utilizes .

" _d"number of concepts and organizes them into a way of visualizing
. a process or a systematic behavior behind phendmena that we
- observe,)
. . -
- -AC'J.‘IVIT'IES .

O

LI, a) Do Experiment 6.2 and read Section 6.3, While you are performing
T '~ Experiment 6.2, estimate the volumes of gas that you are collect=.
ing. (very" round numbers will 4o = = compare the test tube volumes.
witlr those of ‘graduated cxlinders) and referring to” the density
data in Table 3 «2, calculate the total mass of. gas you are collect="
'ing and the total mass of liquid water that must be '"used up" in
order to form the amount of gas you collect. What is the volume -
of the water 2_9éd,up"° How does this volume compare with the
volume of water initially in the test tube? State the point of
this calculation and result in your own words,
P L _ o
b) Do Problems 3 (xeplace the term Macid" in thls problem by "sodium
carbonate' « the latter being what you added to: the water in your:
own experiment), 4, 6, 10. Read Problem.9; if yvou can show that
--you have already done a problem of this type, indicate the relevant
work and proceed to the next assignment, If you have not worked
_out a problem essentially similar to 9, work out Problem 9 and
discuss the :onclusions to be drawm from 1t.,. :

II.’ After ‘you have completed a531gnments (a) and’ (b) above, proceed with the
" ‘activities on electricity as outlinediin Part 2 of this Unit, Ask a
- staff member to help you get started., The staff will give you periodic’
guidance and instructions during this work . S

rd
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Physics 210A . o UNIT 7 o lst Semester, sccond year
‘ SOME CURRENT IDEAS ABOUT - St i
L . ELECIRICITY -

INTRODUCTION . I : L.

In the elementary science curricula, some consideration of what is usually
called "current electricity'" plays a key role in one or more stages of .
.- development., 1In one of the_curridula (ESS), it occupies an entire unit of
.. - observation and inquiry,., We shall digress for a brief examination of some
* of the most basic qualitative aspects of the phenomena associated with
' current electricity. Our treatment of the material will cut across the
content of the various. elementary curricula and will not exactly follow
'any one of them., The: emphasis will be on your own concept formation at
an adult level and not on a specific presentation to children at some
P particular grade. - However, you may expect to pick up numerous ideas during
this investigation that- should be helpful to you in presenting these concepts
" to children, It should be emphasized that these activities, while appropria—y
- te for elementary school students, dre rich in conceptual ideas that can ‘
challenge the thinking of indiv1duals at all age 1evels. :

We give the name “electric1ty" and use the adJectlve "electrlcal" in

connection with the effects produced by batteries such as those utilized

‘in Exp. 6.2, (Our household "electrical® outlets, of course, produce

exactly similar effects with considerably greater inten31ty ) Let us under-
-~ stand from the start that electricity is not some kind of substance or .

material = any “more than ideas such as length time, heat, or temperature

refer to.substances or materials.

The situatlon is perhaps best understood if we first turm back to re=examine
the mammer in which we use the familiar word gravity.!" From our sensation
of having to support an object to keep it from falling towards the earth and
from our observation that unsupported objects always do fall freely, contine .
ually increasing in speed, we begin to visualize the earth as attracting all
objects toward itself., (With deepening perception of the underlying order.

v
-
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and-connection among universal physical phenomena we subsequentiy reallze-
that all objects attract each other in exactly the same way as the earth
seems’ to attract us and all objects,) We use the word "gravity' as a name
for this mysterious effect, an effect that we are not able to "explain" or

* describe in terms of some process or action, The s0phlst1cated name thus
serves not as an explanation but as a way of conceallng our 1gnorance concern=-

I

ing this very fam111ar effect. o a3

Although we have very extenslve knowledge of how gravity regulates and con=
trols a huge array of universal physical phenomena, we have no 1dea at all
of what gravity "is," The situation with. respect.to electricity is very

- similar, Because of specific differences in context and character of rele-
vant ‘physical phenomena, we recognize ‘that "gravity'-and "electricity" are
two entirely different effects, Just as we know a very great deal about the
worklngs of gravity, so we also know a very great deal about the workings of
electricity, but we still have no idea of what electricity "is," 1In order

- to handle some of these ideas in a correct and sound way with children, ' it
is absolutely essential that you understand aspects such as those referred-
to in the preceding comments, There are many instances in which it is at
least as important to understand what is not known about a particular situa-
tion as to understand what is known. : . .- Y

' 8
‘OBJECTIVES

- P
o -
z

©.+1le . Im the light of the sequence of experiments you will have performed with
' batteries, wires, bulbs, etc,, give, - 1njyour own words, clear operational
definitions of the concepts: ‘'circuit", "electric current", fconductor -

_and non=conductor", 1

- | 3\ : '
2. Be able to preédict what will happen (lighting or not lighting of bulbs,
relative brightress, etc,) ‘of various ‘circuits that. might be proposed to
you or that you yourself w111 invent,

3. Out of your accumulation of experience since the beginning of this '
course (not confined to this Un1t), give several examples of concepts
that we have invented; show how concrete experience led to the formation
and definition of the concept; and show how the concept has given us a
deeper insight into some aspect, orderliness, or relationship in Nature
than we had prior to formatlon of the concept., Then give an illustration -
of what we mean by a "model" in scientific thought., (Note that a "model"
utilizes a number of concepts and organizes them into a way of visualizing
a process or a systematlc behavior behind phenomena that we observe,)

2 "
- X - > " - “

- 7. ' o - ) ) -
~ ACTIVITIES ‘ :
. 7

I. The sequence of learning'involved in this study is designed to enable you’
- 'to begin formulating some basic ideas about electricity. It is essential

_ that you keep a detailed notebook.record of the lines of investlgatlon
. suggested below. : :

Ae . Start in wlth nly the follow1ng equlpment' one baftery, one.flash-
light bulb and one length of wire, o : .

~
t
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Proceed to hold these items together in such a way as to get
the bulb lighted, .Keep a notebook record of every single

arrangement or configuratlon that you try. Do this: 1mmed1ate1y'

_as you try it, Do not just whip through a great many cone-
figurations until you get the bulb 11ghted that is not the
point of the line of inquiry.,

When you have found “all the conflgurations that light the,

bulb, separate your diagrams, classifying in one group a11
those that .do not .light the bulb and:hn the othetr group
_a11 the- ones that do. R : :

a

(If you ever do have occasion to go_ through thls limited

exercise with children, note: that at this §OID.t you are
engagegd in a process of classification. process now

- deals with ideas more abstract than c1ass1f1cat10n by
- properties such as color, shape, texture, size, number of

holes, etc, that the children go throggh very early in the
elementary science program, but it is’nevertheless clagsifi-
cation and has its roots d1rect1y in, ‘the earlier, sxmpler
experiences.) -t ; A

Describe clearly in your own words what those configurations

that do light the bulb have in common with each other and how

they differ from the configurations that do not light the bulb,
: e N . :

Starting with one of the’configurations that lights the bulb,

interpose in this configuration as wide a variety of materials

(paper, coins, fingers,.pencils, keys, glass, etc. etc, ) as

you can reasonably find around your tables and in the 1aboratory.

"How would you descrlbe the pattern that emerges’

B, After performlng the above 1nvestigatlons, build a .socket of your

' .own, following the procedyre outlined on one of the attached pages.
Now that you have a. convenient "holder" .for the bulb, you can use
it to investigate the constructlon of a standard ceramic. socket.

I

F

- Again classify these mater1a1s by their behavior in this context,

0bta1n a standard socket but do not screw a bulb into the .socket.

.how the socket is constructed. (i.e. what part. is connected to

‘pldy in its comstruction?) . As part of your notebook record

' describe your examlnatlon and conclusions in your own words,.

-

iNow relate the above’ findings . to .the constructlon of your own

. Building upon the preceding 1nvest1gat10ns, use the battery and a’
bulb in the socket you built as a logical test devige to analyze

- 'what? Are the two clips commected to each other? If not, what is
. -each clip connected to? What role do different kinds of materlals

socket, What are thé corresponding parts? What part is connected

to what? What is the role of the non=conducting parts, if any?

A

" After haV1ngrana1yzed the construction and nature of the socket,

you should start using’ the one you built as a convenient mountlng

for. the ‘bulb., . . .

™~



4, * It may be helpful at this time to have a closer look at the bulb,

’ Examine an available broken bulb, Are there any non=conducting
‘parts in the construction of a bulb? If so, what is their -
purpose? i.e. what would happen\if the non-conducting parts
were dot present’ (You can test Eﬁts\gut for yourself )

C. Build a switch of your own follow1ng the’ procedure outlined on one
of the attached ‘pages. . : :

) l. Obtain more wires and 1nyestigate the nature of your switch.in »
'exactly the same way you investigated the construction and ?
nature of the socket?l Obtain a standard ceramic switch and

. investigate ‘how fits construction is related to the one you built.'

2. 1Investigate how the SWltch is used to turn the bulb on and off.
Keep a careful ebook record of the configurations you use by
drawing diagrams all cases, (Consult a staff member for ad-
‘vice as to convenient . and widely=-used shorthand symbols for the
various elements that make up a diagram =~ elements such as
battery, wires, bulb, switch, etc,) .

-3, Explain in your own ﬁords\how“the function of the switch is re=
lated to the baSic ideas you established im Part A above,
D, ‘BUlld more sockets, obtain more ‘bulbs and wires, and go on to investi=
gate the behavior of systems in which you light more than one bulb
with Just one battery, : : '

L4

1. How many arrangements (basically different from each other) can
you discover? What are the essential differences between them’

2,  What relationships can you discern between these-arrangements'
- and various aspects that you'encounter in household situations’

E. Investigate the behavior og systems in which you light one bulb with
two batteries.

. 1. " How many arrangements (basically different from each other) ‘can
you discover? What are the essential differences'between'them”

2. If you left dne bulb connected to each of the different arrange-
ments of t:wc;vr atteries, with which arrangement do you think the
batteries wou d last the longest before they ran down?

F, Throughout *his sequence of observation, 1nvestigation, and experience,
you can be evolving a "model" or mental picture of some sort-of "flow'" -
in the systems you are manipulating. A model of this sort does not

S spring up full blown and complete in all aspects and details from the

<« . ' very first steps.. It evolves slowly from initial, crude, undetailed,
incomplete notions, acquiring more and more refinement.and detail as
new experiences are added to the earlier omes. (We cannot hope to.

. <cattain a rigorously detailed and complete picture out of the
very limited sequence we are following; we must be prepared to leave
various significant aspects open and unsettled,) ‘

S
oo
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S " As you accumulate and continually review your observations and ex-
periences, including the electrolysis experiment in 6.2, consider.
the following questions:

1, What experiences add together to suggest a model of an _
‘ intangible flow of some sort in the systems under consideration?

. 2. Is it possible to deduce a; direction of such flow from any
' o of the situations dealt with? .

3. Can ¥y u_seize on any observable effects as possible_indicators'
of s sort of "intensity" of the" flow? :

v

4, Is there any evidence of decrease in 1ntensity in going from one
side of the system to the other? i.e..Is there any indication
that whatever may be flowing is disappearing or being "used up'"?
If flow is not being used up, then how could you vérbalize in a |
simple way (without using technical terms. you don't know the
meaning of) about what 1s being used up?- . -

5. What hints do you discern in your own observation that fixed and
. : deeply related amounts of material (hydrogen and oxygen) are
s : ,liberated at the two sides of the system in the electrolysis
RS - experiment and from the fact that,  when a battery runs down, .’
- chemical changes take place throughOut the entire body of the
battery, not just at one side’

4", 3

6. What inferences about factors controlling the flow can be dravm
from the imvestigation of part (D)?- Is -the intensity or the
amount of flow through each bulb the same . for the differentf*//
arrangements you investigated? :

While comsidering these various aspects of the flow model, sound
out and exchange ideas with other students and members of the staff.,
G. The following investigations may help to confirm or refute your ideas -
about the flow model and some of the questions raised in part F in

this connection' . . : _ .

I. The wires you have been using in your 1nvestigations are made of
copper “(or tin-coated copper).. Is there a difference behavior of

" systems when the wires are made of different kinds of materials?
(Note that the same question arose when you were out 1nvestigating
“the thermal expansion of tubes ). - R : .
2. Investigate the behav1or of systems when you insert a- length of
nichrome wire,
a) What happens: when you change the length of the nichrome wire?
o . b) What are the observable differences if any, between systems
f N with~nichrome wire and systems with copper wire?
c) What inferences about factors controlling the" amount of flow
“can you draw from these observations? . :
d) Is the wire which glows in.a bulb more like the copper w1re
. or more like the nichrome w1re° : _

_5{' :
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3. We have several '"wet cells" évailabie in the lab, These batteries.
’ have a lifetime of only a few minutes, - e

- e . ’
. ' r

4. Investigate‘how long the bafﬁcrY‘lasts before it runs down
when you use it tq light different arrangements of bulbs.,

S.IA On the basis of your flow ‘model. makc a prediction of Lhe 3
results before you do the experimcnt. Consult a staff member .
- before you start, . . - e, .

When you have completed this Unit to your>SatiSfaqtion, obtain a Unit

Checkout and test your understanding of the various concepts presented, j\

- +
A
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. fagstener

.‘quvro'naxx A SIMPLE TAP-

T

hole for

MATERTALS: - S R . , . e

A piece of corrugated cardboard 3" by 8""two paper fasteners, two ...

- paper fastenmer washers; two comnecting wires each about 6" long; a
‘strip of metal from a "tin" can (ditto fluid cans work well) 2" by
'3/4" (file the rough edges); and some masking tape. 3

[N

PROCEDURE: - - | ‘ L

Bend the "tin" can str1p ‘as shown in Fig. 1. Be sure to crimp the

° corners where the strip comes in contact with the cardboard (if you
want to keep the switch from pivoting - another version is possible).

: xMake a knife cut halfway through the cardboard so that the cardboard |
v;;sudivided (but stil} held together) into two 3" by 4“ halves.

Pound the fastemer hole with 2 nail. Be sure to scrape off any paint

where electrical contact is made-, Why’

?ﬂinke the paper fasteners through the1cardboard as- shown in Flg. 2 and'

Note:

-

wrap one end of a connecting wire around each paper fastener, - Add
the washers and, pressing them firmly against- the wires and cardboard
bend over -the ends of the fasteners, Tape the two halves of card=
board together as shown in Fig. 3 and the switch is completed

There are many other uses for this general form of switch, Could

you design one for a different purpose?

L.
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' HOW TO MAKE A SIMPLE RECEPTACLE.

.Tinncd"f

" Paper .
Fastener
R . - Washers

Fig. 1 S T

.. A piece of corrugated cardboard approx1mately 3" by 8"; two paper fasteners;
¢ ' two paper fastemer washers; two. comnecting wires each about 6" long; an 8'.
~ piece af #18 wire (copper) uninsulated and preferably tinned for the lamp
support ‘a threaded flashlight bulb- and some masking tape. '

3 -

PROCEDURE - oL | .- _ ,: S ‘_;

~

- Make a.knife cut halfway through the cardboardqso that- the cardboard is
- divided but still held together into two 3" by 4'" pieces, Poke holes .
'through the cardboard with a nail and insert the paper fastemers. Wrap. the :
' ,ends of the connecting wires aroufid the paper fasteners ‘as_shown in Fig. 2.
Wind the lamp support wire around - the light bulb and shape it as_shown
in Fig. 1. Placing the tip of the lamp on the paper fastener head mark
where the lamp support wire ends should penetrate the cardboard and poke
holes at these points,.- Insert the support wire and wrap one end. around
the outside paper fastemer. :Bend the other end over for support BUT DO
‘NOT-FASTEN 1T TO THE CENTER FASTENER ’

~ Add the paper fastener washers and, pressing the washers tightly against

the wires and cardboard, bend over the paper fasteners. Be sure that the
paper fasteners do mot touch each other, Fasten the two pieces of carde.
board together with masking tape and the lamp receptacle iS’complete.' '

Connect your socket with bulb screwed: into the support wire to a battery
and be sure the bulb lights, . If it does not light, check all the precau=

X tionary measures mentioned above, . . .
O . ' N t. : . T
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v UNIT 7
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ELEMEH?%RI SCIENCE REFERENCES LT
e e T . | . o=
Betteries_and,Bulbs_(4-6) ‘ ‘
. Batteries and Bulbs II (S-higher) _ _ .
AAA.S N - | | - | o 7 : ) ) y © .
— : \ : ) . e Y
Part E, Exercise a. == Inferring Connection Patterms ih
T o Electric Circuits.,
'-\g\‘Part E, Exercise i. == Electric Circuits and Their Parts‘ }
Part E, Exercise j. == Conductors and Non=Conductors. T Ll
-sc1s * _ : o o |

'Interactlon and Systems Chapter 18 w~ Electric Circuits -

Interactlon and Systems Chapter 19--- Objects That Can Close A
- . Circuit

Interactiou and Systems, Chapter 20 -~ Electric Circuit Puzzles.

Subsystems and Variables, Ghapter 1 == Investigation Systems and
T ' Interactions.

P Subsystems and-Interactions, Chapter 5 «= Electric Circuit Puzzles
Modelss: Electr%g and Magnetic Interactions (Entire Unit). -

-

‘R

"(

P
-

!

o
«l




S T sl o
Unit 5 - R O Physics 211Av~
Checkout - ' ) - FORM A ) 2nd Semester, second -year

oo~ -

1, The graph below shows data points for experiments in which different:
amounts of magnesium were combined with a fixed ambunt of hydrochloric
acid to yield magnesium chloride and hydrogen. In answering the
questions below, please refer to thls graph.. Explain all answers.
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E ‘ .:‘.'r«.. tf#4 &N % SRR R L, L] ’f ; 1 ; X & t : th; {H
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' MASS OF MAGNESIUM
-b . . C ) b ) ) ) - -
. @) Which region of the graph shows datz puints for experirents in
~'which all of the magnesium was usec up. :
_ L. . ‘
T . b) Which region shows data for exper:.men s in wh:.c there was
SN magnesium left over"

o :c)_' What is the ratio of the mass of magnes:.um chloride to the mass
- of magnesium that reacted? o _ \1
@) -How can we explain the fact that: the ratio of the mass &f magnesium
o ' chloride to the mass of magnesium that reacted with the \ac1d is
the _same for all experiments? . ‘ o

o 2. COﬂ.Sld&I’.v the’ follow ng exverlment in which. 4 Og of A is heated very
st“rongly, resulting in a new substance B of mass 4.78. - .

-

/ -, .. a) Could ‘either A or ‘B be an element'.{ If 50, whlch one(s)" If
' not, .why not# e N N ‘
i :Lb) .Could both A and B be elements" “Why? o T ¥ o
5 3" Bo Problem 7, p. 183 in ydur.text. . I R
- N . . 3 R ; : : \ ' .
° ¥ .“:lw - i
© “'0 : i
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?hysics 2114 - - UNIT 14 2nd Semester, second year

I PUTTING ON THE PRESSURE
(Molecular Motion Can Really Be a Gas!)

N : INTRODUCTION | o A
In the past several units we have experimented w1th materials that are both
easily seen and readily handled Indeed, our gémeralizations regarding’ ‘
motions of objects and the forces that govern these motions were a result of
observations and inferences related to the behavior_ of such things as pucks :
and carts. Are the same rules readily transferable to the molécular rea -
To investigate this we now turn to motion at, the molecular -level, ut1llzizg;\g\;
some of the properties of gases that We inferred. from' earlier studles of the

i :1":-states of matter. We will -attempt- ‘to learn whether-. the .behavior:of ‘gases can
.. be explaiped by a model that assumes molecules- te be subJect to the same laws &
.. of motion asomacroscoplc objects.‘= g N ST w
) S _ e . ) '_
A o | OBJECTIVES | . -

Upon completion of thls unit of study you should be able to meet the following
obJectlves. .

. 1, Define pressure in.general and in oarticular describe how the
“f}'” - pressure of a gas may be related to molecular motion., .

2,. Defineyéemperature'in terms of the molecular gas model,

3. Explain, - using the molecular model, how separate gases mix

together when placed in contact. : :
-’." : r - e - '
4, State in your own’ woﬂds how the pressure volume, and temperature
of a_gas .are related _ : . :

.
v'....
4




ACTIVITIES

1

For the most part, the activities of this Unit will consist of selected
readings and experiments associated with Chapter 10 in the CIPS text
with additional activities from the PPC_Handbook.

4. Read CIPS, 10.1 to 10.5. = ' ' -

, g -
B.h Experiment ZG;(Part I) in - -the Pro*ect Physlcs Handbook P.200.

' c.‘ Do Experiment 10.6, CIPS.

II.

'formulate answers to such qnéstlons as’

D. We have set. .up in the laboratory three or. four gas-model machlnes
of the type illustrated on.p. 275 of your text. Experiment with
these models by investigating the behavior that results from
changing the number of spheres, .the number of pistons, and the
'voltage to the motor. *What role does each of these varlables

play in the mode} Read Section 10,7, CIPS

Upon completion of the actlm;txés in Part I above, and drawing upon your
xperlences from earlier units; especially Unlt 10, _you should begln to

A, In the case of a. gas, how'would you visualize the behav1or of the
molecules? What do they'do to each other on collisions? Describe
«>»in terms of visible collisions that you can arrange yourself among
. the pucks that can be made to slide around on the air table, How . -
- .do they move. between collisions? What" happens when a molecule col=
lides with a wall of the container? What is the effect on the ’
R molecule’ On the wall? What would ybu feel if your hand were suf=-
.ficiently sensltlve ‘to detect a slngle colliding molecule? What do
. you see.to be the overall effect of millions of millions of millions, )
. of collisions taking place over .every bit of. wall surface in the cone _
‘tainer? How mlght the effect change if the speeds of the molecules
were 1ncreased’_ Decreased’ : '

Be' ‘What mlght be the €. gentlal dlfference between a liquid and a gas,
1e.ee, what kinds of .ctions or interactions might you appeal to for
holding molecules together in the aggregatlon'we call liquid (or
solid, fer that matter)’ What would- happen .to the velocity of a fast
5ﬁblecu1e as it emerged through the 11qu1d surface and proceeded to :
move further and further away from its originally close neighbors in
liquid, escaping into the gaseous -region where its neighbors are,. on °
the average, very far apart? Do you see any analogy between the be-

“havior of the molecule while it is still close to the liquid surface .
and the behavior of a ball thrown up in the.air? Why does the molee
cule not come back "down" immediately? Might it get back into the )
1liquid eventually? If so, by what process?

. ' o W

C. 1In the light of the concepts we have been developing and extending,‘;

" thinking ¢f interactions such as push, pull, attraction, etc, ‘how

~would you try to. account for.the observed fact that solids are very

hard to pull apart (or stretch) but are also very hard. to compress

(or squeeze together)’
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o BIOLOGY 205N

An Aquarium - Terrarium System

lst Semester, third year

A great deal of our work in this unit will center around the studies
we shall make of organisms and their surroundings in an aquarium-terrarlum

8ysS tem.
up the system,

1.

I.

A,

B.

The imitial activ1ty of these 1uvestigat10ns involves setting

Materials:

For a group of 3

1,
2,
3.

L

One aquarium tank with partition

.One water sprinkler

One'light source - .

For the class

1.
2,
3.
4.
Se
6.
7,

8.
"9,

Soil . o o " 10.’  Pond snails

Sand : v . 11, Tadpoles
Rocks - 12, Crickets
Assorted. seeds 13, Chameleons
Anacharis (pond. weed) . 14, .Frogs
Algae culture _ 15, Mealworms
Daphnia culture ) 16, Drosophila
Guppies _ :

"Mystery" snails

Setting Up the System and Addlng Plants.

A..

.

Procedure. : K

1,

2.

64

3-7.,

2

Fill one. side of the tank ‘with s011 .to a- depth of

_”approxlmately 2% 1nches. The soil surface
- level, it may slope, or it may be terraced

Select at least 4 different types of seeds
supplled and plant as many of each type as

" regards as*desirable, Be sure to note the

need .
with
from
your

type

.the number .of each type (except for small grass
clover seeds) and the positions of planting.,

Water the soil .after planting,

not be
rocks,
those-
group

of -seeds,
and .

Place about 1 inch of washed sand in the other side of
the tank, Fill with water to a depth of approximately

5 inches. If you use fresh tap water and not aged
water, add 7 drops of ""Aqua=D=Chlor" to dechlorinate thg

" water.

Once the sand has settled in the tank, take 2 or 3
sprlgsfdf Anacharls (pond weed) and plant them in the

.sand.,

Add about 50 ml of the algae culture to the water in

the aquarium,

Place -the tank close to a llght ‘'source SO that both
?éﬁides are provided with light. - :

.-

o

o
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é, Observe the system carefully throughout the length of
the activity, ensure that the soil is adequately
watered,

- (a) Did all your seeds germlnate’ If not, how
, can you explain why? , -
(b) Are all places in your terrarium’ equally
suitable for seed germination? Explain.
(¢) 1Is it possible to detect the presence of the
- algae in the aquarium? Explain,

-

i

I, IntroducingﬁDaphnia intd the System

About a week after setting up the system add a given quantity of
the Daghnia culture to the aquarium.

III. Adding;pther Animals to the System

51. About two weeks after addlng the Daghnia and when the growing -
plants are well established, add the following animals to the
system, You will be advised of the maximum number of each

available to your group. N

quppies ‘ ' | Crickets
Mystery" snails ' Chameleons
- Pond . snails Mealworms _
Tadpoles - . Frogs: [
_Drosophida - s - /

2, Once the animals have been introduced observe. the system,care-'
fully and record your observations. If possible), . you should
arrange for a member of the group to observe the system. one

-or twa'.times a day over the next three dayse. Observe long
enough to answer the following questlons.

(a) . Do any organisms move between the aquarlum and the
. -~ . terrarium? If_so, which ones. : :
(b) =~ What happens to the size of each. populatlon of
organisms over the course of timé? o
(c) Record the:location of all organisms. ‘Do'they
: remain in one locatlon or do they move about the
i ’ whole system? o - s
'(d) . Describe how each type of animal gathers food, i.e.,
. 7 - .what does it eat and how does it get it?
(e) -~ What happens to dead organisms? :

B p - w . . - . -
. . - . oW a
'
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2)

.3)

4l

5)

6)
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Questions on Readings

list ail the. organisms on earth that you belleve exist by causing

~ an imbalance of world ecosystems. . -

What problems appear to occur as a result of irrigation of
agricultural lands? What is the alternative to irrigation?

What problems appear to occur.as a result>of the application of
pesticides in agricultrual environments7 What is the altermative

to the use of pesticides?

From your reading you have seen that phosphorus may be a limiting
resource because it does not recycle rapidly through the ecosphere,
One could argue, then, that man could aid the process by releasing
more phosphorus into the environment, yet in some . places.laws have
been passed prohibiting the widespread release of phosphorus in
the form of phosphate in detergents. How do you explain this -
apparent contrad1ct10n’_ '
Recently, millions of chickens ,had to be destroyed because they
had become contaminated with d1e1dr1n, a powerful pesticide which
is chemically similar to merve gas. As dieldrin is absorbed into
the sap of plants, it can be used as a2 spray to k111 plant-sucklng ’
insects such as aphids. o
. Suppose that you make a living by growing lettuces. The law

allows you to spray your crops with chemicals such as dieldrin to
control damage by insects, up to but no later than six weeks. priorxr
to harvesting the lettuces. You comply with the law and find that
your lettuces tend to become wilted and damaged due to insect
attack a few days before harvesting. Consequently you canndt\s%ll
them for a good price., In contrast, other growers bring crops,
undamaged lettuces to market and sell them for good prices, so you
are developing a poor reputation in the market,

How do you explain the sltuation, and if it was real, what

- would you do?

During this unit, you have been introduced to some basic consider=
ations-about relationships between organisms and” their environment.
This introduction should help you. to better understand the
envirommental problems that man is ‘facing at the present time, anc
it should also help you realize that solutions are not- simple or

obvious, )
- As a teacher, you may take one or several courses of actlon

you teach are very young; .
= attempt to indoctrinate them 1n your beliefs about the _

. problem
- try to present ‘all -points of view on the problems,f

- give them occasional warnings;
= or some other form of response,

‘What will you do, and why?

62
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‘'with respect to teaching chlldren about env1ronmenta1 responsiblllty.

* You may:
R = ignore the problem altogether, espec1a11y if the children

43
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- T Decomgégition
. LA ..
.’ ) \. . . . H
This activity represents one of a2 series of investigations we
- shall undertake to explore the relationshipPs which exist among

organismg and their surroundings. As this activity is of a rela- -
tively long~term nature, we will begin it mow so that results w111 - .
be avallable in a few weeks time, _ .

“ . >

1. Objectives:‘

Upon completion of this® investigation we should have

+ ’‘obtained information about rates of decomposition and
factors which affect deCOmpOSitlon of dlfferent kinds

- of organlsms. '

2. _Materials: . o e

57

a, plants L ' : : S '}
. b, dead animals - : ' '
c. Sterilized washed sand- .
d., sterilized. vzals and caps B
e, Ssoil -
f;f'antlseptlc solutlon
: Ee. Water
L h, 1light source
' . 1., heat sources

3. Procedures: - -

NS fﬂ’\\§§Q;Se1ect a partner to work with, o .
- . b.> Use the materials listed above or any additienal
) ‘materials you may need or want to set up an experi-
ment or a series of expéeriments wh1Ch w111 attempt
" to answer the quesgtion: :
"What factors affeCt the dEcomposltlon of\
-—:,>4’ dead organlsms9 . =

Co As .you set up your exPerlments, keep a record. of
- - what you have done ‘and list any sSpecific questxons
. . - - . your experzments attempt to answer, '

‘; - d. During the next few Weeks make regular observatlons
' - and. record them.  Remember you have more than one

sense, oz
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T

EN PLANTS AND ANIMALS

INTERRELATIONSHIPS B

1. Introduction:
w »

. Our ihvestigat;ons into the‘intefdependenqies of populations

f ef organiéms»living in the same generel envitoﬁment‘has ied_us to
detelop the concept of an ecotisteﬁ.' We haﬁe discussed'the flow ,7_~//
of nutrients through an ecosystem, but there are ethet factors ;
_ opetating in anTeCOsystem'whieh we should_consider;

2. . ObjectiVe:A |

In.this activity we shall investigate some of the‘relation-;

ships that exist between plants and animals and their énvironment. .

3 Materials and Equipment:

1. Screw top jars = 4 per group
"2, Drinking straws

3. Medicine droppers

4, Molten paraffln wax

Se Paper towels.

6. Brom=thymol blue solution (0.1%)
7e Dilute ammonium hydroxide solution
8. Mystery snails (2 per group)

"9 Anacharis (2 nine inch lenghts per group)
10. Deionized water _
11, 20 ml beaker (one per group)

'_4.-,1Procedure° ”"v fu Lo S ;

R i (2) Select a partner to work withe.
N - (b) Rinse a 20 ml beaker or some other small container with
. de=ionized wz_r and then half-fill the beaker with de=ionized
- water, Add brom=thymol:blue solution a few drops at a time until
the water -is visibly colored when viewed against a white background.
Now carefully add-‘some ammonium hydroxide solution, ‘a drop at a
txme, until the water turms blue.
(c¢) Take a drinking straw and blow into the .water -in the
beaker for about a minute, -
(L) ‘What happens to the color of the water’_"
2) " What is your breath addlng to the ‘water that may .
cause the change‘7 . ORI S :
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3 May other chemicals also cause ,such a change whery °
added t& water.colored blue with bromethymol b1u2§§$
_ (d) Rinse 4 screw=top jars in de-ionized water and then
half-f£fill each one with de-ionized water. In one jar place a
"mystery'_snail, in another place a length of Anacharis. Do not
place any organisms in the fourth jar.
‘ -(e€) Use bromethymol blue solution and ammonium hydrox1de
'solution to make the water in each jar blue and then fill each
jar to the brim with de-ionized water., Screw tops down firmly,
dry the jars and "seal the tops by 1nverting them into molten
paraffin wax,
(f)  The jars should be placed on a window ledge where they
"are exposed to daylight for most of the day. They should be
- observed three times a day - early morning, midday and dusk = for -
a period of 4 or 5 days, and the color. of the water in each jar
‘noted on each-occaseion, ' . L L

1

N S.. Discussion: v '-_ . .

(45- ' What is the purpose of the brom-thymol blue in

thése jars?
(5) Why have the jars been carefully sealed?

(6) Would it be correct to c2ll each jar am "ecosystem'?
(7) What is the purpose of the fourth jar?
- (8) ‘What hypothesis or hypotheses will this experlment
test? W
- (9), . For each hypothesis mentioned in (8), wrlte a
. predictlon. | -
6. Results:
(10) ° Prepare a table of your results. If they dlffer from
: your predlctzons,'attempt to explain why. .
(1) Have your hypotheses been confirmed or not’ Explaln
‘ - in each .case. 3 -
. (12) = Is it possible to -draw amy conc1u31ons'

(1) from your own results?,
(ii) from the class results7
Explain in each case.
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PHASE II o .‘. !
The Purdue univerSity Undergreduate Pre-Service 'reacimer Education
Program (UPSTEP) commenced in the fall of 1972 .PQaSe I-covered the\
first three years of this project 1972-75. Phase II covéred the last’
two years of the project 1975—78 . Sixty\three PartLCLPants started in
' the prOJeCt Four years later thirty seven members of the orlglnal
group graduated with baccalaureate degrees in elementary educatlon.
-0f the twenty six paItLCIPantS who dld not Complete the pro:ect.
»slx partlclpants dlsengaged themselves from the project at tﬁe freshman .
'level for a variety of reasons ranging from Social to scholarship
‘preblems- Nine stUdents transferred t6 other universities for economic -
. and/or Soelal reasons. Three partlclpants marrled, became mothers, and
dropped out of the university. Eight parthlpants changed majors..
.This probably was .2 consequence Of-the early component of the project
wherein educational science methodology-(let semester, -freshman level) '
and early andg continued field exPerience with childreﬁ'génd semester,
I‘f;:eshman level through the end of the s:LXth Semester, junior ievel) was
ipitiated. It isjthought that this. component of the. project permltted

7 an early ‘and cont;nued assocratlon w1th‘teachlng and chlldren allowlng
5 i S

particlpantSito make an early assessment.as-to their desire to stay -

with teacggééfa;d;.pEOfeSSioﬁ"fThése'eighFjp?rtiSiPants subsequently

-~ -

moved' into other academic areas Within.the university, and later re-

‘ceived baccalaureate degrees from Purdue University.

<

LIPS
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Of the thlrtY seven graduates of the four year UPSTEP pro;ect,

_three COntlnued their education and enrolled dlreCtly 1n Graduate

School. Twenty one former UPSTEP hmembers secured immediate employment

for the year 1976-77. seven members'secured teaching positioﬁs'mid-\

year, 1976-77. ' Three members married and moved to .university cormuni-

ties such as Ithaca, New York: etc. These graduates were 'unablé. to
obtain. employment - Teaohing-Ppsitions in university communities are -

~
.

always at a premium due to. the large supply of;teacher§iwho are wives

of Graduate Students,.

e

Because of.geographic location, grade level (primarily kinder-
gartén/Nursery), or lack of consent from. the participants' school

principal regarding testing of:students, etﬁf-only fifteen of the

-~

~twenty-onef employed UPSTEP graduates quallfledias v1able candidates

- e - - .-

for the ‘final or In-servlce segment (5th year) of the prOJect
During Phase II, evaluathn of the remalnlng UPSTEP participants

continued. Data was oObtained from these SourCes: 1) UPSTEP partiéi- |
pants (seniors - 1975-76 involved in their student-teaching experi- =

)

eﬂces, 2) In-service teachers (UPSTEP graduates, 1976-77).ianq 3)

-

Elementary school Students (students -~ "PSTEP In-service teachers

7 1976-77) . Tests were administered =: '>ilows:

T . 4 N

UPSTEP? Senicrs . .
Pretest: Fall,} 1975

a) Conce€btual Systems, Test A (0. J. Harvey)

-~

b) Teacher Concerns Checklist (F. F. Fuller) - -

c) Bratt Test of Attitude Towards Teaching-and

Teaching Science (M. Bratt)

! ¥ - . . N
.
B - .



‘e ALL UESTEP Gradoates
posttest: Spril:]g, 1977 |
| a) yConceptual é;stcms;-Test B (0. J. Harvey;g '
b) Teacher Concerns Checkllst (F. F.'ruller) o :
Q) <Bratt TeSt of Attltude Towards Teeching eod—

- | L Teaching Science (Mf.Bratt) | .
h Stﬁdentszof UpsT?P'In-service Teachers
pretest:. Fall, 1976 o .
Science Teaching checklist (M. Golman) -

Posttest: :Sprine, 1977 |

Science Teaching Checklist (M. Golman)

' BRIEF DESCRIPTION OF THE TESTING INSTRUMENTS . '.

- - ° N . . . PR

- Conceptual Systems Test A and B (O. J. Harvey) o .,' L

¢

- The Conceptual Systems Test (see Appendlx A) was developed by

0.'J. Harvey -(1970) as a.means of 1dent1fy1ng the be;lef systems

i+ held by individgals.'Qhe test consists 0§ twenty-seﬁen-items uti- -
lizing a Likert'type response sheet. Use;of'the’test correlates
high}y (0;91) with the finding of the initiel ioterviewers of the :

-

test who conducted extensive and time-consuming discussions'-and

interviews with ind;viduals to aSSess their basic beliefs. The
test was selected because of the expediency with which. a belief
system can be identified and previously identified correlations of

t@p instrument w1th a teacher's lnqulry techniques (Muzphy, 1970)-
R
'I'he ConcAptua‘l_gﬁtens Test measures or 1dent1 fles four bellef systems -

These four belief systems range from very concrete to very abstract.

:
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) . - X . . - . "

s Harvey descr1bes the bellef categorles as foliows- 's_'sv ST
System I is cha?a&terxzed by such thlngs as hlgh concrete- j-;;j"
. e .- e _VB_,.

'f'-' /,” ness of beliefs- h1gh ahsolutlsm towerd rules and roles, a strong ;jf ;4

- o . -

SE tendency Go v1ew the world 1n an overly s1mp11st1c, elther-or,'

-

i.*'b;ack-whlte way, a strong bellef 1n supernaturallsm and 1nherent N
/ . /" AR §
: truth a strongly pos1t1ve attttude toward tradition and authorlty,
e 4 ’

the relatlve 1nab111ty to change set or th;nk;creatlvely.

-

System II_persons-are characterlzed as having strong negative
) PN . - ) P - -/’ - -

k B . . ' ) . 2 - i .',.
attitudes toward institutions, traditions, an ~social referents;
are.low in self esteem, highest. in alienation and cynicism; needs

keenly tgqtrust°and rely pon_ other persons, but - fearing to do so

—w

-

. because of potent1al exploltatlon by others.
A System IIT bellef system lS reflected in-a strong outward
empha51s upon frlendshlp, 1nterpersonal harmony, and mutual aid;

manlpulate others through establlshlng dependency but gulses this

- need to con rol others as a desire and need to help others.
System IV'bellef system manlfests 1tSelf in 1nformatlon— ;>
e seeklng, pragmatrsm, h1gh ablllty to change set, W1thstand stress,, .
and behave—creatlvely. i ) i
Teacher Concerns Checkllst (F. F. Fuller) . N 4;,;1

‘. - Francis Euller (1969) has suggested that in order to harness'

motxvatlon for learnlng in teacher educatlon programs, notice

should be taken of the expressed needs and concerns of teachers.

< ©

She also pos1ts a developmental trend in types of such expressed
concerns as theiprospective teacher goes~through educatxon‘ Spaté
cifically, two Wpes of concerns wer: identified: concerns?about‘,. \\

s <,




. . ot . .. S T - - -
beneflt to. self and concerns about bene t to students. Itfwas.;\&'

-prlnc1pally the result of Franc1s Fuiler s efforts to assemble an

- -
-~ -~ . - -

< -

. L - .

Al .o .
s

concerns about pupll needs and.the latter gradually replace the

-former ‘as the teacher progresses through teacher tralnlng.

The Teacher Concerns checkllst (TCCL) (see.Appendlx B) was

-

'ea51ly admlnlstrable, quxckly scored 1nstrument whlch would note

the»major'areas of;concern of’ teachers. The TCCL requlres_apprOxi;‘

et

’

mately tenhminutes to complete. The instrument itself consists of

56 L;_/,tzgﬁgled 1tems Five categories are considered.” These

'categorles_are: 1) Concerns about teachlng, 2) Concerns & uat

personal adéquacy, 3) Concerns about being-accé;ted and llked by

pupils, 4) Conce*ns about the teachlng role, and 5) Concerns about

)

the needs of the students. Reliabilities of total scores 1ncor-»

: . - ‘
porating five subscales have been established at .82. The pretest

-and posttest used in this study.were identicalfv

Bratt Test of Attltude Towards Teachlng and Teachlng Sc1ence

1nto the fnfth (In—Serv1ceL,yearu The staff constantly addressed

A major component of the UPSTEP pro;ect was the humanlstlc

— i

*appxoach utlllzed throughout'Phase I (1972-75) and the contlnued

'-“applzcatlon throughout Phase II (1975—77). This apprOach con51stedlx

£ the utlllzatlon of a permanent cadre of staf£ members who, ina

themselves to the contlnued maryi ge of content acqulsltlon, to_

contlnued sc1ence methodology, to early and contlnued fleld . .

-

‘-
[ o
’
{v

N

_thus hypothe51zed that concerns: about self. are less mature than T
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'exper1ence with: chlldréé to student teachlng experlences, and

N "~ where appllcable to the part1c1pants' In-serv&ce teachlng. Thls i
- J :

-»contln?ous staff lnvolvement more closely matched.staff respon51-

b111ty to. the end product—-the tralnlng of outstandlng elementary
d.

.o ,-qteachers in science. This continued, lnvolved staff teachlng and™

. supervision with its continued—close'associatlon thh'students and
considerations'given to individual strengths and.weaknesses~was
studied td determine the impact on.SCience-related-attitudes. . Xhe

'1nstrument used for this part of the analys1s ‘was the Bratt Attl—

tude Test (see”Appendix'C). This test,” also known as the BAT test,

-

consists of 60 intellectual and humanistic Science and science

teaching attitude statements./ Response to the items is on a five-

" point semantic differential scale lstfongly.agfee to strongly dis-
A . - : ; . .. ' : T

P

~* " agree). Intellectual attitude statements were based on knowledge

-~

pertaining to the teaching of science. ,Humanistic_attitude-statef

ments measured emotional feeling towards_the interaction between -

' the teachet'andfstudent. R

Sc1ence Teachlpg Checkllst (M Golman) o S

- -

The Sc1ence Teachlng Checklist (Lehman 1969) was orlglrally

.f T8
designed to assess-the 1nqu;ry_teach1ng behav:ors.and lnterpersonal

. . - . 3 . . -

relations-of student'teachers as they were inyolved in the teaching

of science. Ratlngs were made by the students of/these student -

'teaéhers.: The. 1nstrument as’ used in- th;s study was a modlflcatlon

of Lehman's SC1ence Teachlng Checklist (see Appendlx D) by Golman

=

(1973) o 1nc1ude only those questlons whlch assess 1nqu1ry be-

[N

. - . -
. . . - <~ »

haViQrs-df teachers.‘ In the rev1sed form a rellablllty coeff1c1ent

.

by
’
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RESULTS OF O.

J-

Checkllst were compared and dlfferences noted. 7 o S 'J/

-

1

was calcula&ed to be 0. 93 Thejscores‘offthe students of the '»;?

- - o -

'UPSTEP In-serv1ce teachers were averaged and the average was as—'

-51gned to thatrteacher._ Pretest‘and posttest Sc1ence'Teach1ng

. . L™ T L :
E,"- . . R oL
o4 " -

. :HARVEY. -FRANCIS FULLER, AND M. BRATT TESTS - . .

.

e

_va

- R
- . .

¥

Harvey ahd Franc1s Fuller Test Results Y

/ *
Pre—posttest comparlson of scores and varlatlon for the O. J.

- o
/

,Harvey ConCeptual 5ystems and the Teacher Concerns Check Llst

,somewhat mlsleadlng as there were no System II class;flcatlons for

-

(TCCL) has taken,a number oE forms; frrst, as a szmple comparlson;

.°f Fall—11975) and SPrlng €l977)'means For those'subjects upon "

!5--\,‘

‘which pre—post data wereéag?llable (n—22), the 1975 mean conceptual

systems cla551flcatlon.was 2.4l and 2-77 for 1977. This may be

&

- -

either group. Nevertheless, a t-test for correlated data 1nd1cated

¢

a_slightr but nonsignificant 1n¢rease over tlme (t = .97 df ;'5

'-g_# .34 for two talled test, 12]5 mlnus 1977 scores)y .. Slmllarly,

a t-test (pooled varlancé estlmate) of means for subjects who had -

.

taugﬁt'ln the.lnterlm-(n==14,';-=-3.07, § l 21) as opposed to

‘those who*had.not)'n'=>l6, x = 2.31, s =‘l.39)'was non51gn1f1cant.

7

(t = 159, af = 28, p= .1

Pre—oosttest dlfferences on all flve scales of the TCCL were

nonsignificant. Pre— and. posttest group statlstlcs and results of

- \
o - »

t-tests for correlated data are prov1ded in Table One. However,

posttest scores on WO scales for: students who had taught durlng

the 1nter1m dlffered 51gn1flcantly from those who had not. In—

Y - H

‘service teachers were significantly (p<.0l) less concerned about

-

- —
- e, : s

(L

T - S S P
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- -

;jbelng overworked and about currlculum 1nflex1b111ty (ES Ol). All -

*data concernlng 1n—serv1ce and non-serv1ce group scores and dlfferg?

e -

ences as- evaluated<v1a t—tests (pooled varlance estlmate) are

« -

~roffered in Table Two The 1atter flnding suggests that extended

°..

ffleld experlence leads to the attltude.that lntegrated sc1ence

r?

-

-iprocesses can be taught‘under many currlculum structures.¢¢Those

‘.

less- experlencedtapparently tend to feel that these processes can

fonly ‘be taught 1n the most f1ex1b1e of currlcula.f

a more reveallng analy51s 1s thatvof the 1ntere1atlonsh1ps

-
\ -

famong the subjects 0 J Harvey and TCCL scores- Multlple.llnear

r

-regre551ons (Nle et al., 1975} of TCCL subscales on O J Harvey

cla551f1catlon (OJH) were conducted for 1975 and 1977 data.,4Reftd.‘

o

gre551on analy51s for ﬁhe 1975 data produced an equatlon whlch ’"'\

.-

utlllzed only four cf the flve TCCL subscales»w1th a multlple R of

Vo . o e g e e . L

42 (n — 27 R< OS) . :‘ - t-. -.v ‘_‘ LI DR - .
Ca LT e ‘-_ oo . . E Coea - »
T <<% OJH = .838 x Curriculum Inflexibility X

+.767 x Power Structure

-.561 x Overwork L - R

—.541 x Student Development
+1.129
From these results, one might conclude that measured belio-'F'

=

systems -conducive to teaching 1ntegrated science processes is ’

”_assoc1ated with relatlvely strong concerns about currlcular in-

~Negat1ve regre551on welghts cannot.be tonstrued as : strlctly

_flexlblllty (r = 28), power structure (r = 20), a lack of con-

cern for work load (x = -OZT, and student development (r = .02),;

s = ,< . .
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_negat;ve relatlonshlps as they serve to suppress the overestlmatlng

,pOSLtlve Welghts. Concerns about student acceptance are’ totally

2 [

.unrelated to bellef system for the 1975 data._

A 51m11ar ana1y51s was conducted for the 1977 data w1th sur—

-~ -

?rfslngly dlfferentrresults.' The f1na1 regreSSLOn equatlcn fOr'-h

-~,these.data includea all five TCCL subscales andwylelded~a,mult;ple_;“

. ROf .66 (n-= 30, BSA0OL: SR
t +. 512-x'student;Acqeptaﬂce N

o . . s . . e

- j 469 x'Pcwer.Stthdﬁurenj',; S

| "$.293 x studeht pevelopment. . IR
. 038-xa0veryork_ _ LT
- +a. 340 e
T These results are startlngly dissimilar to thébl975 findings.

Belief systems conducive to the teachlng of 1ntegrated science pro-— !
cesses for 1977 data are now related to a characterlstlc Iack of

regard for curriculum inflexibility (r = =-.57), some needlﬁor stu—'

-

dent acceptance (r = .02), and lack of concern for Prevailing.

. . U : -
,‘power.structpies'(r = - 47)°’student development (r = -.14), and’

'OVerwork (r = - -10) . rther evidenCe~for'the-diSSimilarity'be—"‘
.tWeen.the~two sets of relatlonshlps can be found ln the fact that ;:7
the 1977 data £itge into the 1975 regress:LOn equat:.on yz.elded a non—;

'¢f51gn1f1cant multlple R (R = .007)-‘ .7 At

What 1s 1ndlcated by these flndlngs is that 1n the year that

.= . -

}followed graduatlon, bellef systems of subjects as a whcle changed

L
CT

X - é .- . _\
“.from a relatlvely lnconslstent amalgam ‘of concerns to one Whlch is
- . . S ’1 L i . . v
. . R !‘ ) . Be B to '. -
- .
RN e . '
) fftsf o - ) < .
{9 : e



Bratt Attltude Test (BAT) Results

-T2

\
[N -

certalnly more conslstent " and .for the most part 1og1ca11y explaln- '

d) -

5able; ‘A troubllng flndlng is the apparently stable lack of concern

IR °

for student development. De5p1te thlS negat;ye relationship, the

mean value_for concerns in- this area (3.-87) is ndtssignificantly
- 4\ - - . - - ) -

' different from the value of -the TCCL norm_g;oupr(3:60).

e -
-

Pre- and posttest measures on .the. Bratt Attltude Test (BAT) coa

= N ' a

'were ‘available fcr 24 UPSTEP graduates. Galnsyfor 1nte11e¢tual and

~,

‘thumanlstlc séales were examined by means °f t-tests for correlated

‘data (2—ta11 tests of 51gn1f1canée). Tables Three and Eour present

R -

_1975 and 1977vgroup statlstlcs and t-test’results for 1ntellectua1

nd humanlstlc scales, reSpectlvely, Also prov1ded in. each table

-

':are parallel treatments of scale components (1 e., p051t1veznuinega-

‘tive attltudes). 'All»pre— and ,posttest_: comparlsons were nonslgnlflcant, .

_fIt is.clear from these Fesults that there was no substantial
change in attitudes, either towards teaching in general or towards

science teaching, duriné the first year after graduation. Apparent-

-j;iy, the attitudinal character of the grdﬁp, largle engenderea»by

“

'+ the UPSTEP pPXogram, is felatively stable. - L.

‘:Sc1ence Teachlng Checkllst Results

The Sc1ence Teachlng Checkllst (Golman, '1973) is a form that

5.jassesses stu&ent perdeptlons of anuxry hehav1ors.,_Student,data

~

R were collected from Ehe classes of 10 1n—serv1ce teachers aﬁ the"

~ -

! ‘ - \

_beglnnlng and end of the flrst year of in-service teachlng.- Pre—

-

and posttest admlnlstratlon group statlstlcs appearfln Table Flve. v
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PRE AND POST ADMINISTRATION STATISTICS

' ®
- TABLE 5

'STUDENT CONCERNS CHECKLIST

-~

SUBJECT

A ‘sloDo.

. PRETEST’

-

-

‘
A

.
w -

.. POSTTEST

8.D.

-

| 1$.i3-' .
12,59
1:55
- 23 ._1,3"

16.90 .

14.84

18,11
'19.40 -
15035

Canm

- 16558

4.70

3.88 -
fAeOl

2.45 .

2.87
. 2.85
v 2,69

2.38

o

4.03

322

s B

- 19'.'% |

-

22
$20°

‘T i

16

40 - ]

67

19

25

-

20

. _"295 -

.40 ©

L1879

185

17.96.

- 24.67"

18.68

LN

18.40

20.30

L1719

1

17.89 -

. 15.85 .-

20,31

~¢j‘ -V.l '

2.07

R

\

2.74

2.79

2.8

3.10

©3.82
2,82

2.95

3.30

3
T
19

.- 15

57

cT4

16

27

20
26 .

© 313

{
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(gfféctiveness(t‘=:2.401,df ='9,

-76- . . o S

~

Ty )

" A t-test for'correlégéa'da;é shows that ‘'student perceptions of their
- - T . . - R i . LY -3 L. . - L . . - .

”_;_'teéﬁﬁe:s'.inquiry'behavior indicate-a marked increase in perceived

- p<.05, two-tailed test). . - .

. . e

Summary of Test Results o g
., . The colléctive findings_bﬁ:théSe previous invéstigations Je

INQUIRY EVALUATIONS .oE

.

- 4 . S ry . ,;-
was interpreted by each pa;ticipanf as tHL best lesson tafight that

.demOQStrateva distinct devel ental pattern. Although the

'ov?rall attitudinal éharacﬁer of UPSTEP‘éraduétes dia not.éhange-

significar{iy in the first year after g%a&uation,'spééifié con-~ -

cérnggsﬁtﬁ respect to teaching did tend to unify in$o‘3 more .con- .

sistent\sys emﬂofF;eiiefs; ‘This system is typified by the theore-~
- o Q " N v

tical formuiations of the O.- J. Hérvey~C9nceptual-Systéms Test.

)

Concurrent with this unification is an apparenﬁ-inc:ease in the

ability to teabh‘integrated sciehce;skiils as perbe?véd.by the
s*+udents of in-service teachers. _ T L
_ ot : . : " g

- »

_ . « ) - - ’ yi
- Each UPSTE? In—sérvice_participant (N = 15)zsubmitg%d one

,ﬁape per-week_ovét a year's period {;S?Gf;7)., Tﬁis-?pproximatés

24 Iﬁ—serviée'tapes - twelve'per semeste gach-tapeisubmitteﬁ ‘ ?_;‘

LR - L o o
’ T S N P

P

week .,

These Iﬁ—service tapeé (total.éf’348 tapes) were Evaluaﬁed.by
. two tfainéd tape ieviewers.{ fhe two trained tape reviewers were

r o

former-public'séhobl teachers,'oneiof~ﬁhom‘holdsia M.S-.Dégree_and

the other. evaluator®holds and Ed. S. Degree in Education. These

- - M d - ]
. L i . ) - _ _ _ R .
rey;ewefévprevious;y evaluated approximately 150 Pre-service tapes
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s

recorded during the UPSTEP participants' student;teaéhing experi¥
ence. These Pre~service tapes were evaluated utiliz{ng.an inter-
action analysis science’ teachlng 1nstrument (G - Hall, see Appendlx

E)._ *hus, it.was felt that thlS 1nvolvement establlshed w1th the

- £’

' tape.evaluators\gfwell grounded and consonant measure of validity -
ahd reliability to evalﬁate the‘subseqdent Inquiry evaluatioh_ietjj_

- » - - M
- A
. >

tapes- . . -_.. - ‘.“ LR i :_—,> - -.‘ ;,; ) V‘ . ” c /

- - . N . '-.“ i -

’ Inltlally the In-serv1ce<part1c1pants were requested to sub—
" -.‘} B v -
m;t lessons only 1n tbe area oﬁ,SC1ence- Because of numerous con—

straints such as?grade 1eve1 and currlculum variations_of.contri—

butlng schgols, this was not always feaszble. While the majority

of submltted lessons were from the area of science (approx;mately K

300L many lessons were from the area of social studles, readings;

‘lahguage arts, 'etc. (approximately 48) .. This pfesented the parti-
cipants with an interesting challenge; _Science and social studies

lend themselves most readily t¢:Inquiry instruction. This is not
necessarlly true of other areas of the currlcuium. The over—all

_ average Inqulry Ratlng assigned by the’ tape evaluators was 4. 40 for

r
-thoSe lessons identified as science and 3.47 for those lessons -
identified as non—-science. S o e
- . 'D ! - ) . . .

& -

e

The evaluated tapes were analyzed t%?determine the”level of

inquiry_teaching practicighby the UPSTEPg;n-serviceﬁparticipants,
. -E ; - o .
See Table Slx - Inqulry Evaluations, Participants"Yearly Average

1976—77. Inguiry belng deflned-as the process of seéklng lnfor—

matlon dlrected towards the resolutlon of a problem. _Inqulry,

-~ -

further défined, lS that process whlch fosters the development of

- ~

- - - 3 . -




&

-

SR . v : - ) »

e P— . e

creative, innovative, independent thinkers who, when confronted
. > : o

_with a problem, exhibit an autonomous search.behaVior reflecting

-«

their own criteria for assessing the value, accuracy, and rele-

- *

vance of their ideas:

. 2 T ¥
The tape evaluatofs recorded data in fourteen diSCZe;e‘cate—
\
gories ofvan.pptical-scanfSheetle7At:the conclusion of the optical-"

‘- { . - - . .\ - ——

'_scan plotting of each tape the tape evaluator,_on a scale of 1-10

Tt
(ten being an excellent rating), assigns “to the lesson her assess—

r - ~

merit of the general inquiry climate of the lesson. At the end of

each tape evaluation, the tape evaluator submits to the part1c1pant

a general statement as to her reaction to the lesson, constructlvep"

ériticisms, and suggestions for improvement. ‘
The optical-scan sheets were then'ggd into the computer uti-

o=

~.1lizing a predeterminea.criteria (see Inquiry Questions and Answers

-
s

.Program Behavior Categories, DeVito/Mazzuca) Appendix F).' Program

output is diVided into three major categories- 1) Percentage of

(teacher

.time spent in questioning and answers, leading the studen

o

giving directions, instructions etc.), lecturing (direct e sition),

student- o—studeﬁ} interaction (experimentation, ‘data - collecting,

-

etc ), and non—inquiry behaviors (dlsc1pline, classroom announce—

meatst etc'). 2)-Numbe} of-each type of teacher question. “These

are%div1ded into five areasr—closed recall questioné*(memory type,

con;§§§ént), open ‘recall quéstions (divergent) , reasoning questions,‘

_evaluative questions, and affective guestions. And, 3)1Bescriptive -

and evaluative computer statements. ,‘ T _ &
. +

A computer pr:.ntout for each lesson was returned to each participant
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&

- . . Vs . ) . " . =

noting constructive remarks offered by the director; Table’Six,-

Inquiry Evaluation reflects ‘a sgmmary of the. partic1pants' yearly
L~ B L A .2 - . “ « -
=
"--average for all tapes in all ﬁourteen categories plus a summary of

Q 1 PR
. - S . o,

descriptive and evaluative computer statements. The participants .

were ranked by the tape evaluators as to the lesson s inquiry
rating (see IR column, Table six). h o ) f . .'m,;gif‘

5 - tee

e . - 5 LT~
- . ' . - 4 et
P . T . .

Significant interpretations of Table Sixfibinquirv”Evaluaﬁions,'

-~

-

PartiCipants’ Yearly Averages " 76=77 .

‘An analYSis of the 348 inquiry tapes evaluated revealed that
the.UPSTEP partic1pants tapes averaged 27 minttes in length and
that the partic1pants averaged 1 56 questions per minute, over all
lessons. Studentsfwere ranked by the tape evaluatdrs as the- 1nquiry.f
level of their instruction. The average inquiry rating (IR) was-

4.46 on a scale of 1 to 10, ten raned as excellent ;Seven parti—

pants scored above 4.46. Eight participants scored below 4.46.:

Observations of the t0p‘seven'participantS' average scores compared

_to the grand dverage reveal that these partiCipants taught shorter

lessons but prOVlded longer ‘poriods of’ directions to’ accompany ‘such

instruction. - In general, the participants asked fewer ques—

tions, in particular fewer recall guestions. However, they did

! . ) ) y > - ° - - ) | .
ask more affective, convergent, and evaluative questions than their. -

 counterparts. Also, these top. participants lead their classes more °

than they 1ectured: pPlus their classes reflected higher: frequen- . -
v - .
cies of student—to—student verbal interactions.-

This assessment was derived from comparing each and every parb

. tiC1pant to the grand average and determim.ng the number of ? . //(
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l.j-opposed to the botto§ scven. In one. ca_ggory Conv/Dlv (Conver—' o

T , . ’ . . - % ) _
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‘excesses above the avorage 1n.$@ch cateqory for the top seven as

LN | <

- - Tt l i - L

gent/Dlvergent Questlons); below 2 00, the lower'the stated value
Y d-"-

. -~ -

the better'the ratlng., tpps, in thls category a reduced value ;f\;

‘r .. - 2 s
v . . C i : . T _‘_ & N R
wasarated -as.a plus. R ,\-- ; ‘ S . . ST 2 S - :

: T RS <t . ‘ E _e.-, AR

- R

ii; e Table Seven, UPSTEP Part1c1pants Inqurry Ratlngs as‘ranked

r .

"<oten categor;es- In the comparlson of 1nd1v1dual part1c1pant =

=
)

by Tape Evaluators is a compllatlon of‘addltlonal ratio: csagu— -

latLons., These ars ) Rath/g§ Lecturlng/Questlons and Answers,

=

,-Ratib'of-StudentjInteractlon/Questlons and Answers, and Ratio of

.

»

Reasonlng Questlons/Total Ouestlons. Additional summations as to
the Total Number of Questlons, Total Questions/Time,_Totai Number_w

of Reasoning, Affective and Evaluative Questions, and Total of

Affective and Evaluative Questions Were‘added- ' Previous accumu-—
lated ratio data as to DLB/LB and Conv/Dlv were retalned- ~Also,

tape evaluators were ldentlfled, grade‘levels llsted, and o. J.

- -
o -

Harvey Cla551f1catlons ﬁoﬂ,e&th part1c1pant recorded. - It was felt.

that thls crlterla would prov1de a m%;e detalled proflle of

x b S L - -

inquiry Teaching; ziggé Seven retalned the tape evaluators ‘rank
ordering as to the assigned Inquiry Rating (IR). _—
Table Elght UPSTEP Part1c1pants' Inquiry Rating'as ranked by_

Computer Analy51s portrays a new rank;ng based on - the Table VIIN

Cd

crlter:x.a. -."Us:x.ng the group. average from Table VII as a p:.votal

s ..

- : - o

~ . . B

measure:-each partlclpant'was compared to thls<base measure in all

- -

scores. to the group average in the columns Ratlo of’SI/Q and A,

N

.Ratio;oijeas/Total Ques., DLB/LB and DC/PC, a higher score-than

&
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3 - " (pSTEP PARTICIZANTS' INQUIRY. RATING AS RANKED BY TAPE EVALATOR*
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'QUES
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"TOTAL
OF

KFF +
BVAL
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EVAL

D8/

0/
PC

" CoNv/

DIV

. A m:. ’ "‘
h ':*VICkl.\ !

Vicki' |
Andrea|

\
)

|kt

| Andrea
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5,17
513
e
| vickd |

4.13 '
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3,28-
2.9
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3rd
6th
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2
12

08
16
28
2
12
18
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57
24

3l
82
51
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305
3.9
3.5
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28.6°
27,23
%6,
51,05
.39
27.1
36,84
.46
62,2
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86

81
17
57
50
25
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22
4
12

2.9
14
1.1
2.0
1.3
1.2
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2.4
1.8
1.3
93
1.3
1.4

2.1

QUES -

29
20

2314
24
8.04°
13.3

0.7
1051
29,11
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15.21
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10.96°
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3.09
4,54
X
1.09
7.8
5
4.§7

02
2.9
3.46
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3.9

1.0

1.42
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1.8
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K
13.84
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67

ad

1.1
8

48
24
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i
2
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12
32
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46

34
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3.19
1.7
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1.13
o4
2.3
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1.2
2.4
I.42
113
1.'92.

P43,
217

1.75
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4.46

17

44
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the group average was rated as a plus score. A lower rating than
. . i "

the group averaqe in theé columns deé;gnated as .Ratio of ﬁ

R - - N >
and A and Conv/Div was rated a mlnus score. . The accumulated \ T

v

numﬁer of pluses comprise the recorded aggregate Horlzontal Score

- L.

e

- - . . . )
Compilatlon IR for;éhch part1c1pant. Those with theﬂmost favor—

able accumulatlve scores in the ten categorlesﬁ are re—ranked i

.,
- . - . ) i .

under the column marked Horizontal Score Computer Inqu;ry Ratlng..-‘

Seven of the top'ten.computer IR ranked participants' scores cor—

- = - : S ‘ )
, related well-with the‘tape evaluators' IR rating scores. .Tﬁé e
_bottom five participants’ computer IR scores corfelated exactly
-”,.,.-.. \\ -
-w1th the tape evaluators IR ratings. .
. = - -

In the fall of 1977 a?jsmparison was made between the UPSTEP
e - .
participants (experimental group, N = 15) and traditionally trained,

senior , pre-service elementary education majors (control gxoup,

N = 24). Duringﬂ#heir student teaching experience, the control.
. : \ - _ .
group was asked to submit'audio—taped recordings of five weekly

lessons. Each lesson wal represent thelr best effort for\that

particular week. The twenty four participants in the control group

-

submitted a total ninety seven tapes. These lessons were analyzed.

by the.previously trained UPSTEP tape evalumators usdng the same
_ 5 S -

UPSTEP criteria for optical scan Qlotting and computer analysis.a

.-

Table 9,'Computer Analysis - Comparing UPSTEPfGroup averages (ex—

perimental) to Control Group average records a comparison of the

- -

UPSIEP Group u51ng the average of each part1c1pants flrst three

*

tapes plus-the average of the yearly total of 348 tapes or approxi—

- - . >

mately_23ptapesqper partiqipant. o

. , BN L
e 95 .
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TABLE 9

\
|

)

. COMPUTER ANALYSIS - CONPARING UPSTEP GROUP AVERAGES (EXPERCMENTAL) 0 CONTROL GROUP AVERAGE

! -
" — 7
. L : ‘ | o/ | oc/ | co
— | me pmgr OF TI?IE.ENG.iGIED n: TVPE OF QUES & FRED Dg/ .gg/u'. Dilz/
..... (n.) | QA [DIR | IECT | SI |'SIA | CR | OR [RER |AFF |EWA
@ ' . _ E
BSTEP (N<15) | 27.1 | 48.6 (175 | 8.08| 20.27| 4.47,2L.6 | 6.56| 1133} 2,25 52| 4.52| .47[2.00
lbasedon. |* > - L S
348 tapes) |
‘ ( 4 - !
UPSTE: (N=15) | 28.2 | 52.5 [20.5 | 6.0 | 16.7 | 2.5 | 19.2 {9.4 [10.0 | 2.1 [1.0 | 3.57|0.4 |1.2 ] I'
(based on | NE 2 e
45 tapes) ) !
' ?
. ,“‘ . r ' |
CONTROL (¥=24) | 20.97 | 49.94 [19.18] 14.78| 6.47|'1.98] 33.7 [4.2 | 7.1 94| .29 0| .37| 7.7
 (based on :
, 97 tapes)
" ; - \
v / \ ¢ s
C " .
c/ \ “ !
! & v 4
‘ )
. ¢ )
\' ‘ e
H ~ t
\ | | T "A.
g»\j S } Z ' ‘\
d ‘ : K, ) ‘
ERIC s . * 83
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. a A summary review of Table 9 reveals thaé in. the "Percent

-~
~

of Tlme Engaged In“ area thejﬁPSTEP part1c1pants lectured lessﬁ .

\

generally spent less’tlme givinpg dlrectlons,‘and spent an equiva- -

- —
-lent amount of tlme engaglngg;n questlonlng and answerlng gues-—
> : 7= -
, tions c&?péred to thelr counterparts in the control group

Slgnlflcantly, the“ﬁPSTEP partac1pants allowed more time fbr
e ..'

‘ &
s( student—-to-student ;nteractlon (experlmentatlon, data collection,- .
L . » . ' - ~. - - - - . - . . - .
~ S £ - ~ - .

”etc!)'than‘the control participants. Also, the UPSTEP partici- .

AR B
.

. fgants engaged in a significantly lesser;amount‘of time for non-
. . r . . . ~ - ) f - ; . . B —-
-1nqu1ry act1v1t1es.' . oy

»

- In’ the TYPe of Questlon and Frequency" area the UPSTEP

-
r‘a - -,

A fpartiC1pants used much 1ess Closed Recall questloni}(CR, memory

s N .
: type, cénvergent txpeL etc.), much more Open Recall questipn (OR, -

e

: dlvergent), Reasonlng, Affectlve, and Evaluatlve questlona an
. t.
. . i N\
the control part1c1pants. o S - . ) « )

»

F-_N " ,' > ; -
. In theg“Descriptive-and Evaluative Computer Statement™ area-

-

the UPSTEP'participants lead thégr studénts more than the§alecture

to them (DLB/LB Discrete Leader Behavior to Lecture Behavior) at

- N »

a much hlgher ratio than the control part1c1pants. In‘the'Delhyed

Closure to Prompthlosure area (DC/PC) the UPSTEP part1c1pants ;

5 . #

showed‘l;ttle dlffeqence from the control participants. The Con-—

- < '\‘ ) ’_, * A . - -
vergent Question to Divergent Question ratio (Conv/Dlv) showed

‘
-

the UPSTEP parthlpants to use much less conqergent questlonlng

LA -

than the controlfpartlclpants With divergent questlonlng viewed

: as a promoter of.creatlve thinking, this action is interpreted as

o'

an asset for the UPSTEP participants. o T \

e

- _-; . R o e . - -

EKC' e -

wll Toxt Provided by ERIC -
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. -
A summaty-profile of an-UPSTEP participant graduate might
» . - - ) ;' X ’
be rcflected in the following description:
A persén exposéd to .the Purdue pniversitx UPSTgP
model treatment lectures ‘less, spends less time in the per-
functory tasks of teaching, qulckly gets on with the task
- _ of teaching, allkpws students to become thoroughly involved,
. ~in the learnlng process, consmstently ask higher level
questions, and cOnsistently ask divergent questions teo
stimulate highexr level thought. .

{ - . . . N .

- B , - / > - . .
Summary Comments o o o - 5 >
- . - r—‘:* N

\, ] h . l
[ ) Anecdotal plus statistical data appgar to support the con- -

/ -
U/A . clu51on that the 1ntegrat§d inquiry approadh "to the teaqﬂing of

ggﬁséience to prospective eleméntary teachers 1s supezlor to a frag-

- mented bits and pleces approiﬁ? to 501gnce-1nstructlonr- It would

be difficult to argue that eafly,-contlnued, and varied field
experiences with children tied to appropriate integrated science
. T : i - s

instruction buttressed by continued pedoéogicél methodology wouf%

i . s ‘ . s o> e e
1+ not be superior to ‘'isolated science content acgquisition, topped
»

¥

'byfa science methods courSe: and followedaby a student teaching
. .y .

? . ' - -

experience. , if

-

-

- -

\ . If science instruction in the elementary :school is to be im-
N & o . ’ - el - . . ——
proved and if inquify'gs a technigue for instruction in sciencg/(

‘and oﬁher areas of the ?urriculum is "deemed desif@ble, tﬁ§s model N
lbr é similar model of instruétibg widll need to 5eVimp1eﬁente€;- ~-H/—
inquiry cannot be acquired b{‘osmosis. It.m;;tibe taught and'i <
érgctHFed by the-ins;ructéf._ It mast be=practiced_by the_leg;;er.

" Ang, it must be,tapgﬂt by the learner %n the role of an ingéructor..;

Inquiry instruction cannot be accomplished in a one or two semester

-

‘ . - Ll
. . R N i
. . - A . .
. 3 - -
. - "

. . B ) .
«t . _ : -I‘OU 2 -~ tf
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. ' (\ w S : ~
course. In¥truction in ingwiry must ‘start eagyly in the pre-service,

education of prospective' elmentary teachers. And, it',must.-be
. . - . ‘ _. Toa ',\ }’.t ) t
cultivated and practiced slowly over time. There 'are; few short. *

cuts. 2 i _ ' , 'l‘ ;
Y - "‘Q 4
The Purdue Unlversa.ty model prov:x.des a mecha.n::..smvﬁ;,; It also

-

3

-

N f'\\

provides some supportlve data that the model “works. :q:-rdoes. not,.

however, prOv:.de people. And peopl make the model work * The

. ™ [
model emands cooperation between vested parties. The. nbd\l de- o

4 ) v -
.

mands crifices ‘from areas previously‘ deemed sacrosancte

)
P

’-'.'

>

the model demands\ﬁr’o,/ngf l,eadershlp. If the Purdue Unlvezglty

\ ) UPSTﬁP model is to be successfully 1mplemented and ma:.ntained,

a [l

partlc:.pat:.nq faculty, constantly monitors the components Qf the

- x '\’(

. \ Lo
- model to malntaln the ,ztotallty of the goals of this approaéﬁ to f

- . 1 =

learning. ‘Paramount to;J.he_ goals is the goal of- crea}::.ng 1Q_§1v1—

noF o - : : - Vg
L 4 N . ‘-
. duals who themselves are creative, innovative, independent
7 t v

N . -w--»\
/

N B B
thinkers who can teach -’ ¥d3ren to be likewise.’

Nl -

[

B
b
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.
L
i
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. APPENDIX A ~

PERSONAI, OPINION SCALE*

-

N\ -SéaleA"_-‘ o

' -
The follow1ng ﬁ? a study of what the general, ghblic thinks;&nd feels
about a’ number of important social and personal\questlons = The best-
answer to each statement below ig your’ggrsonal opinion. We have tried »
to cover many different and opp051ng points of view: you may find your-
self agreeing strongly with some of the statements, disagreeing just as
strbn:éi with otheré- ,and perhaps untertain about others; whether YOu .

'.'I

agree disagree w1Eh any statement, you can be ‘sure that many people
feel e same as you do. ?

4/ . ,
Please mark each statepent in the parenthesis following the qguestion’,
assigning a value from 1 to 'S5, deépending on ‘how you feel in ‘each case.

-

= I agree completely " = -

agree mostly (i.e., more than disagree) ;
agree and disagtee about equally .

disggree mostly (i.e., more than agree)
disagree completely -

bW
wono

]
HHHH

1. 'I tﬁink I have more friends than most people I know. ( )

~
N . ’{ .

2. J”Contrlbutlng to human welfare is the mos{:éa;;sfying'human
endeavgr. .g ) - .

hd ' Co. ’

-

- ~ - _
f 3. No man can be fully successful in life without belief or faith

in divine guidance. ( )

4. I feel like telling other people off when I disagree with ‘them.” ( ,)
5. I like to criticize people who are in a -position of authority..aﬁ )’

6. I like to, join clubs or social groups. ( ) .~ -

< 7. Any writteri work that I do I llke to hav? precise, neat and well

organized. ( )
- . . ‘_"'-—-\\\ ) * z‘ .

'8. It is safest‘to assume that-all people have a vicious gtreak and. it
will come cut when they are given a chance. ( )
e 7 . ) - j ‘. . v . 2
. 4'1ike to have my meals organized and a definite .time set 351de\fe¢;
‘eating. ( ) »
: s N ¥ . ' ;
10. I like to do things with my friends rather than .by myse{f. ¢ )
- * ‘ A .
"11. I like to help other peopié.who are less fortunate than I am. ( )
12. I like my friends td confide in me and to tell me thelr

troubles. ( ) ) .
* O. J. Harvey, CST-A 2/71
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13. I like to have my'work organized and planned before beginning
it. « ) LT . -

l4. I feel llke)haklng fun of people who do things that I regard as
stupid. ( ) . . ) . .

-

15. Sin is but a cultural concept built by man. ( ‘)

l16. I 1like to keep my things neat and orderly on my degz//; ' ) -
worﬁ;pace. ( ) N \L\> _ ////

17. I believe that to attain my goals-.it is,only necessary for me to "
live as.God would have me live. ( ) _
L - . AN B .
18. I like to form new friendships. ( ) <. Ty

| 19. Thesebdays a person"doesn't realib'know whom he can count on.:( )
20. Politicians have to bribe people. ( )
R .
21. I like to start conwversation. ( )

-
s

22. I feel like getting revenge when someone insults me. ( )

23. I lik'e to sympathize Qith my'friends when they are hurt or
) sick. ( )

> -1

24. I like to plan and organize the details of any work I underxrtake. ( )

25. Guilt results from violation of God's law. (. ) ~  +°
- .

_'26. I like to give‘%ots"of parties. ( )

\+ ’,
27 I llke to make as many friends as I can. { &
\ 3 i - ’
\
. /
j -
. : T —
- . \ . . )
.dQ ) T e ‘ . T~
-t —a\-.. - " . -
, < g < N T
/ ) S 7 ~ ) &
>
. v - - %
iy .. RN " .
.'-9 ) — -
7/




APPENDIX A

~

. -7 . . PERSONAL OPINION SCALE* .

Scale B ' - o
The following ' is a stud& of what the general public thinks and feels
about a number of important social and personal questions. The best
answer to each statement below is your personal opinion. We have tried
to cover many dififerent and opposing points of view: you may - find your-
self agreeing- st:ongiy with some of the~statements, disagreeing just as .
strongly with others, and perhaps uncertain about others; whether you
agree orxr dasagree with any statement, ng can be sure that- many people
feel the same as you do. .

. . !
Please mark each statement in the parenthesis following the question
assigning a value from 1 to, 5, depending on how you feel in each case.

agree completely = - - -
agree mostly (1i.e., more -than dlsagree)
agree and disagree about equally N . )
disagree mostly (i.e., more than agree)

disagree completely _ .

-

b whH
I
HHHHH

rd

1. I like to meeg new pecople. ( ')

9 - B )
2. I feel like telling other people off when I disagree with them. ( )

3. I 1like to help my friends when they are in trouble. ( Y .
1 . , - ’
4. I always like for other people to tell me Epeir‘problems. { )

-
N

5. I like to criticize people who are in a position of authority. « )

.6. I féel at home with almost everyone and like to participate in what
- they are1d01ng. ( ) .

. 7. In the final ané.lys:.s events in the world will ultimately be in line

with the master plan of God {( ) ﬁ
VS < ,
8. The dlctatesfszfone's religion should be followed with trusting, .
faith. ( ) : \ .

9.;'1 like to keep my letters, bills, and other papers neatik\iffang
and filed according to some system. « ) .

10 Most people can Stlll be depended upon to come through in a plnch.

= -

///iike to do thlngs wmth my frlends rather Ehan by myself ( ). '}

12. I like to have a place for everything and everything in 1ts'placef « ).

13. I° enjoy\very much belng a part of a group. ( ) : //
* O J. Harvey, CST-B 2/71

- - | F ‘

- - . 1o . -
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14. I like to have my life so arranged that it runs smoothly and w1th-
" out much change in plans. ( .) s

15. I enjoy making sacrifices for the sake of the happiness of
others. ( )° .

16. I feel like making fun of people who do thlngs that I regard as

stupid. ( ) S
T A o
17. .1 prefer to do things alone, rather than with my?frienas. « )
< . [ : - -

18. (I find that a'well-ordered mode of life with ‘regular hours is
suitable to my personality. ( ) :

19. There'are sgme things which God will never permit'man.totiﬁow. « )

-~

20. I feel like getting revenge when someone has insulted me. ( )

21. I'm a very sotiable personfwho gets alo- - -asily with nedrly -,
everyone. ( ) )

-

22. I like fo treat Jdther people with-kingpess and syﬁpathyh « )
' - -

—

" 23. I don't like for things to be uncertain and unpredictable. ( )

" 26. Anyone who completely trusts anyone else is asking for trouble.

24. You sometimes can't help wondering whether anythlng s worthwhile

anymore. ¢ ) T

25. The way to peace in the world is through religion. ( )

{

<
.

-

27. Marriage is a divine institution for the glorificatig:\éf God. ( )

@f .. . o
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APPENDIX B

ACHER CONCERNS CHECKLIST

Frances F! Fuller

N -,
S——

velopment Center for Teacher Education
University of Texas at Austin ‘

Research an
Th

DIRECTIONS: This che is designed to explore what teachers are con-
gerned about at different points in their careers. There are, of course,
no right or wrong answers; each person has his or her own concerns.

N . »
Sometimes people are tempted to .answer questions like -these ip-terms of
what they think they should be concerned about or expect to be concerned

about in the future. This is not what is wanted here. We would.like to

.know only what yoware actually concerned about NOW. —

-On the following pages you will find statements about some concerns yéu

might have now. Read each statement. Then ask yourself: WHEN I THINK
ABOUT TEACHING, AM I_CONCERNED ABOUT~THIS? ~ - . T

-

If you are not concerned about that now, or the statement does not apply.
write the number "1° in the box.

~

If you are a little concerned, write the number” "2" in the box.

If you are moderately concerned, write the number "3" in the box.

If you are very concerned, write the number "4" in the box.

And if you are totally preoccupled with the concern, write the number “5"
in the box. . - ’

Bé-sure to answer every item. Begin by completiqéﬁihe following:

1. Name ) / . : / Male Female ' Age
-, : - . ' . !
2. Circle the one that best describes your teaching experlengg: .
-1
1. No education courses .and no 4. Presently student teaching

"formal classroom observation
or teaching experience
2. Educafion\bourses but ng =« “5. gcmpleted student teaching
formal observation orxr < , oL
. . & ]
teaching experience. - }
* 3. Education courses and opﬁér— 6. Presently an inservice '

-

" wvation experience but no teacher
teachlng T o
3. If vou are a student: Freshman ¥ Sophomore Junior

Senior Graduate

’
I -

107



v - {(if in ce) :  Preschool Elementafy »  Junior ngh C
College’ °~ Other = - e ) oo e T
"5.. If currently’teaching: Average number ©f students you teach per - -
- . class: - . .- ) L . . ' fh»e ST
- . . .WHEN I THINK ABOUT TEACHING, AM I'CONCERNED ABOUT' THISZ ~ .~ - ..
» - For eadh statément below, declde yh%ch of the‘fbllc@;ng answers best ‘7'?ﬁ%,
applxed to yoy now. . Place the number of. -the answer‘;n ‘the box at e ~ “Zr

- s .o 5o
oL . L « -

. =T 5
. v -

- ™ . P
'- - - -

S o _
The grade level you plan to teach (if student) or are now- teachlng

- left of the statement. Please be as accurate as you can. - - & )
- e e
1 'Not‘concerned o 2 A little céhcerned'c _' 3. Moderate;y k-?..
- ; T ' ’ R ~ . concerned .
4 | Very concerned 5 | Totally preoccupied g -
- * ’T - Y v ‘ . . N

-
.-

1. Lack of respect of .some

2. Lack of 1nstructlona1 o

students .

) materlals ®

2. Standards;ana regulations

N -

13. Rapld rate of currlculum

set for teachers

1nstruct10na1 change -

3. Selecting. and teaching

i4.:FeeI{ng under pressure too

" content well

‘much of the time .

- -~

4. The mandated curriculum is

not appropriate for all

inflexibility of the situation

students

6;‘Becoming too personally in-

5. Whether students are learn-—

volved with studénts

ing what they should

<

17. Maintaining the appropriate

—

6. Whethei the students really.

degree of ®lass control

.

like me or not ' N

~

18. Acceptance as a frlendoby

7. Increasing students! feel-

students~

ings of actcomplighnient

[19. Understanding the p:incipal's'

8. The nature and quality of

S

policies

instructional materials

0. The wide range of student

9. Where I stand as & teacher

. achievement

ho.

21. Doing well when a supervisor

Motivating students to study

is present

ll Worklng productively with

<
22. Meeting the needs of differ-

other teachers ’

ent kinds of students
> 4

)
W7

G

. r .
15. Frustrated by the routine and



 ~96- '
- - >

- : . - K

- - . . s
- ' . ]
. . -

) WHEN I THINK.ABOUT TEACHING, K& E CONCERNED ABQDT THIS? ", —
b -
‘ bB Belng fair and 1mpart1al _Bl. Asse551ng ‘and reporting stu- -
., v . . dent progress
24 . Dlagn051ng student learning :
‘ problems - 2. Chronic absence and dropping
; - - ouf of students '
25 . Getting a favorable evalu—
- ation of my teadhing 5 - 13. Lack df\gcademic freedom
" |26. Being asked.personal ques—= | . Md4. Teaching. required content to
' tions by my students studgnts‘of;varigd background
27 Too mhny nonlnstructlonal hs. Student use‘of-drugs )
_duties - .- -; : T .
- - o . 6. Feeling Mmore adequate as a
8. Insuring that students grasp o teacher °
subject matter fundamentals =i
—" ) e - 47. Guldlng students toward in-
29 . Working with too many stu- - tellectual and emotional

dents each day

4 T
L \

'130. Challenglng unmotlvated

. L, growth

as . Befng accepted'and respected

A<~<§§u nts, . ' ’ by professional persons
31. The \values and attitudes of - 9. Adequately presenting all of
the rent generation the required material
) 2. Adapt&nggmyself to the needs 50. Siow progress‘gf certain
of different students . students
= 33. Whi . tudents can apply . 51. My ability to present 1deas
C W they-learn . to the class .
e : .
34 . Understandlng the phllosophy 52{'Helping students to value
. of the school =~ . dearning
- [l -
. < 5
35. Studéhts who disrxrupt classes '53. Whether each student is getting

what he needs -

36. Instilling worthwhile con-—

cepts and values . 54. Increasing my proficiency in
— ) - 4 : T content . -
37. How students feel about me . . )
: - 55. Recognizing the social and
38. Student health and nutrition- : emotional needs of students
problems that affect :
- learning ; 56. The wide diversity of student
g ethnic and soc1oeconom1c back-
39: The psychological climate of " grounds - _ ey X

L

the school , Please use the back of this page for

any comments., These may be about the
. questionnaire in geéneral, about spe-—
_cific items or about any additional
concerns you may have.

10 . Clarifying;the limits of my
authority and Xesponsibility
F

.~

(K4
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P . 5 .
WHAT IS YOUR ATTITUDE TOWARD TEACHING AND ° S
g - . TEACHING SCIE\I\IQE" , . B ST

a . - ) L. a’ -

There: are some statements about teachnng sc1ence and teaching in
gene%al on the next few pages- Some statements are about a person's
feellngs about the role of a teacher. Some statements describe how
teachers should telach. You may agree with some of the statements and

you may disagree with others. That i s exactly what you are asked to.do. . .

By doing this, you will show your a tltudes tdward science teachlng and
teaching 1n general -

- after you have carefully read a statement, decide . whether you agree -
or disagree with it. Ifryou agree, decide whetl¥er you agree mildly or -
strongly. If you disagree, decide whether: you disagree mlldly or strong—“
ly. Then find the space on the answer sheet that agrees wzth your feel-

1ngs ‘and blacken 1it. : -

A = If you agree strongly - ‘ N
B = If you agree mildly : .
) C = If you disagree mildly S
' - "D = If you disagree strongly -
Example: - : : . : ) \L\
. i : i ’ - :i?' A

00. I would like to make lots of money.

>

oo. |l _= cC_ ' _ D
.(The person who marked this example agrees strongly that he would
like to make lots of money.) : ,

-

-

Please respond to each statement and blacken only the space that’ agrees
with your feelings.

Please do not mark in the test booklet. o

P

- .



lO.
11.

12.

‘i3,

_14.

15,

's1x€h grade.** .

learm. .

'I do not uhderstand sc1ence,;and I do not want to teach it.

the chlldren than talking to them. =

»

- . A - J— -
WHAT IS YOUR ATTITUDE TOWARDS TEACHING SCIENCE? : -

One fact elementary children should learn is that the air is
approxlmately 20% oxygen.

bt -~
- e - -

Teachers should plan and grade science assignments. .

-~

Mpst children should be able to lnterpret a graph——at 1east by the

v

Students should de51gn thelr own science progects. .

- - »

The rolé of the teacher is® to present concepég.for the students to--

~

~N .
teacher shouId be- a resource person rather than an information
iver in sc1ence._ \v ) L. v

'.
..5- v

I should learn as much as the students when I teach. .

Lot \ “&-w ’ ' - ’

-

. ® 9 —_ 4 .

‘The students shouldapgbgress through science 1n the sequence 1 set

up. ; .

The teadher should tell the children what they have to learn and

know.

u
.

It Should be more important to esfabllsh a personal relationship

‘with students than worry about the subject matter I transmit.

LR

In teachlngésc1ence, & teacher mlght spend more t%me listening to

Students should not grade'their own sciénce projects.

< E
The teactier should help therstudent find ways to attaln his own
goals, but not set them up for him:.

,Process sk;lls are very 1mportant thlngs to be developed in the
-elementary grades.»,'

y

_The teacher should have top prlorlty in decision making over 4
‘“students. = X .

.

The teacher should respond to the student rather than the student

responding to the teacﬁer. i -
. N X — ﬁf

Students need to knOW‘the basic facts of sc1ence before they can -

anderstand the concepts. |

-~ a

-

~
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A
A

«

)

- B . /“

I3

19. Children must learn certain facts in elementary school so they can
do Well in junior high school. _ r . . .-

B
20. Students should feel that they can 51t and dlscuss any subject at

‘any. time with a teacher. - -
21l. I understand stience and I want‘to teach it~ . ’V’ -
’ ' ~
22. Teachers .should Be solely respon51ble f0r a551gn1ng student grades

in sc1ence. _ 3 .

- . >

- 23. In science, children must ke told what they are to learn. -

-~ ’

~ 9
o - ™~ - ~ - -

zﬁ. Stﬁﬂents can and should learn to ‘evaluate themselves. teachers .

. should help students~do this. x»;-fé - o e
25. The teacher’ should teach the~ba51c processes of scrence such as *
o observ1ng; measurlng, and.c1a551fy1ng In the elementary school.
\/ "- g - N - ! N .
- l’ﬂ ’

26. Teachers should teach thelr spec1alrt1es. . : L

]
~

27. students and teachers should both be‘free to.gxpress thelr v1ews
_ .in the classroom. . “- - v
. - (o~ / B ‘ C ) . P
28. The needs of students are 1rrelevant “to teachlng, students  don't
know$what they should know. - . . ’

-

29. As children experiment, the teache}~should act as a gulde by
asking leadlng'questlons. £ . N

Y
. - \_4 ~

-~ 30. Science is pretty easy .to understand. _ . - o

- - -~ . N N .
31. Students should feel that they may dlscuss theirapersonal goals in
o a subject matter area w1th any teadher. h.

. o S
32. Process skills arxe the most 1mportant thlngs tp be developed by
children in science. . _ s

~

- 33. The teacher should a551gn sc1ence projects to. students.‘ﬁ

34. I like science, and I probably am/will be a better SC1ence teacher
than most’ other elementary teachers. - ) g

.35. Students learn best to make dec151bns when they are glven the -
opportunlty to make dec151ons. . . .

36. .I am afraid to teach sc1ence because I can' "t do the experlments\
mys elf. : . v

» £ T - .y -
' Co < .

37. The teacher‘should be accountable for a student's knowledge in
' science. v)— C e :

Ly e
2 KT

112 - £

e

(4%
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Y o39. .

401

41.

-

- -~

42,

43 s

44 .

-

. 45.~

3

46,

-

48. .

49.

50.

51.

- 52.

1

-

Students

fulness and creatQV1ty of each other. = :

A teache; shotild teach the basic facts of~science. 8 SR

Teachers

-

. The idea

Teachexrs

Students

. as 1mportang/as what the teachers Have to say. -

Students

If 'an experiment does not come out right, the teacher shofld tell
the children the answer so they willanot be lost.

Students

It is a teacher’'s responSIblllty to teb% dhlldren?yh;ch thfhgs are

I just never'wzli understand science. o - .

>

”

PN

and teachers should both ‘respect the knowledge, fesource-

should cover specific areas in science in each grade. i

of teaching science scares me.

o .

™~
should tell students_about experlments-

7

should feel that what they have to say in clas§~1§ just

- - - K
should not plan their own science progects- . 'f- - Pq/j“

ra - * -

e -
. \ R ‘:
shounld 1earn to evaluate thelr oqg_sc1ence progects.- .

>

~

important about sc1ence. . . - i

~

I do/will not teach very much sciencei - . , .

Elementary chlldren should learn how to control varlables 1n an L
vexperlment .

I feef I

po—

-

.

am‘very well prepared-to kteach science- t, . _ ‘G ’

.The teacher should arrange thlngs so that childrén spend more tlme T

‘experlmentlng than listéping to her.1n-sc1ence.

53. «‘Students cannot learn unless they pay attentlon to what the teacher
has to say. - : -

54.
55.
. 56.

57.

58.

59,

I think I understand the work of science. " o N

-
-

A fact chlldren should know is that blood carrles oxygen to the

cells--at least by the si%&th grade. : . .

Students

sponsibility; teachers should help students learn how to learn..
Teachers

Teachers

Iy

should discovers for themselves that learning is their re-

should help children identify problems-

s

should not have'to be concerned with students' ‘problems. A

It is important foxr children to knOW'why 1ron rusts-——at least by
the .sixth grade;? -'_

-Teachers should teach the students,,not.the facts of science.

T --l.l:3i' . S
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- <

Teacher -t < ' _ 4 ;

o ~ ' sc"-Im‘\tcé-TE:ACHING CHECKLIST*

2~ -
- ¥ . -

., The Checkllst is not a test and is not designed "to grade either
you or your teacher,’ buts to chedk the usefulness of this technique for
assessing what is happening in ‘'science classes. -Each statement describes
some classroom oOr laboratory teachlng act1v1ty,\or some aspect of”’

=\

teacher-student relationships. <

!

Jlease read each statement c fully and then give your;honest,
1mmediate reaction based on whetheY or not yousfeel it accurately de—.

- scribes yqur class and teacher. A mark in the "Yes” column means you

"scribe how ’ 1t actually\ls being taught now. . . .

agree that this Statement-does deseribe something -about your-class. A
mark in the "No" column indicates that you feel' this’ statepent does not

descrlbe somethlng about_your class. You are not being asked to 1nd1cate'

whether yvyou feel this is the way the class: should be taught, only to de—.

~ . -
~ PN

Thank you for yqur-cooperation“ln this study; <
Sample Statement: ‘;' 7 : . e, T -
: L . ) [N : . .
Yes - No < . .
(x) () , My teacher has a551gned.each of us a spec1f1c Seat
. " in class.- P 1 )
— - — % - Nl -
() ()< 1. If a student doesn't quickly answer our teacher's

7 ‘s questions, then he (or:she) gives us, the answer.

() () 'X. our teacher-frequently gives us his (or her) opinions  :
T ‘about what we are studying, and exp%éts us to know them.
> “ / ., : ° - . . . -

)" () 3. Our - -teacher tries to help us learr how to ask critical

. - questions of our science readings. - -

~ : N . - T .

. S . . - . R i - :

)y ~C) 4. Ouf ;tests usually require:us-to memorize a large number
' : - of facts and-definitions. S - .
¢y ) 5. Our laboratory work most often comes after discussing

and reading about a topic in class.

-

() () 6. We frequently,analyze the ev1dence behind the scientific
) : pr1nc1ples we are studylng;. -

) - C) 7. We. occa51onally de51gn experlments to find answers to
o .. problems.d o .
(> () 8. Our,teacher spends a great deal of our class tige going

o ~ over what we read in a textbook. -
‘* Golman/Lehman = £ . _ 3 _
Qo . . ‘ :f// ‘ o : ‘ . - -

Riq E | ﬁ..;_? »1u1€£"

T~ - F} ’ : ~ 1 - Ta . .
w € . e ‘ - - .

2



Yes

(o

()

(G

Q)

()

By

-.9.

10.

.

13.

14.

15.:

i6.

17.

,‘!aboratory work. . - ~ .

<

18.

20.

21.

22.

23.

. lsf,

We. learned the scientific method at the first of the . &

t
[
N

'.
L

. - . » L
4 > - o "
R T . i _ . a{

Oui -teachér tells us about what science is and what -
scientists do. . - ~ }‘

e -
A

~— *
We students usually . feel‘@ost when we are d01ng

our laborzyory work consists of following step=by-step
the direcfions given in a laboratory manual (or by our
teacher) to try and get a particular answer. . e
L
- H : g
We are expected to spend most of our tlme in thlS class o
taking notes on what the teacher tells us about a , v

partlcular topic. < . }---

-

‘ a

In. our laboratory work we usually repeat experlments
preV1ously one by scientists {0 see if we can prove .
that they were glght.- .o S ..

. - -

. - .

When our teacher asks us a quéstion, he (or she) almost .-
always wants us to give the partlcular answer he.(or

she) has in mlnd - -

LY
L

Frequently our‘teacher introduces a new topic by start-

“ing with some Iaboratory observations.

Weﬂsometimes develop our own model systems to explain
some scientific. concepts or principles.

Throughout the year, we have had a considerable . amount
of practice in 1nterpret1ng data — analy21ng graphs,
,tables, charts and diagrams. -~ . ~

«
-

Oour teacher usually asks questlons requlrlng'spec1f1c
one or twowreplles, or yes—no responses. }

N
our teacher constantly empha51zed our lea;nlng general .

concepts of broad ideas of- sclence.w : - -

year and have not stuﬁied it since.
. -

dur teacher usually wants one very spec1f1c answer

to his (or her) qnestlons-

Qur teacher tells us that science can find:an answer °

to any problem. . '

-~ @7 - .
Oour teacher stresses the limitations o£$scienoe and that
scientific theories are tentative explanations.

¢ - . .

P

1
#
v
13
r



Yes Nof—k .
() () 24. We spend much of our class tjiffe working on our science
' ’ i ' voéaQulary —— listing and deflg}ng new . terms.

;‘/“\!‘ . / o > . .i

() - () 25. Our-laboratorf’1nvest1gat10ns are close}y related to
_ what we are studying. 1n class.

)y = () 26. Our teacher frequently asks questions which cause us to
-~ -, Ppull together and usg\thlngs we- have learned- earlier
in the year. . . -

-
-

) 27. Frequently our te\Eher asks us for our OWn oplnlons
and 1deas.

- ) __< ’ ® C e
() -- 1) 28. We sometimes use, the laboratory to inyestigate a :'
hd - problem which a- student has. brought up.

) () 29. We frequently practice statlng hypotheses and evalu-

- ating their usefulness. . -~
() ° ) 30. We spend most of our time in this class learning facts
from some area of science. ) _ o
- “
% :
L4 zv.\ i -
i P
e - -
\
- - :

Y}
$
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= . — ' ’ ™ _ .
. ' PEbPENDIg E ’ i AN
~ ’ IAST BASE
‘ - o Rl
INDIRECT ~ ’ 4 = .

1. Aééept feelings: Recognizes and 1dent1f1es wlth feellngs of .
g students (empathetic), non—evaluatlveLencouragement or joking .
- ".p051t1ve affective response. e.g, "I know this is difficult,
" but 1et's try it anyway™ (occurs less than 1% of the time).
T ~& LN ] .
2. Praise: A pasitive value -judgment. e.g. “That's a good job.
.Good! Finel!™ (Too frequent use makes Jiknvalid) - . '

1 -

, 4 :
3. Acceptancde of student's statements: A restatement of the
’ student's statement, either written on the board or verbal.
This cgzegory would also include short, non—evaluatlve confir—.
: i matlonﬁsuch as "okay" rlght“ T

-l

‘ -

4. Questlon- All quest;ons%wh;ch require a student response.

b

- ' G ~

DIRECT ' o ) ' T

5. Direction:- Giving directions and procedures, telling the stu-
dents how to do something’” Thls_requlred an immediate student
response or behavior.

6. Exposition. Initiate substantive information: Lecturing, giving
facts, calculating including writing new information on the, board,
_ rhetorical questions, and review information would be included in

' this category. ' '

7. Justlflcatlon of author’/f° Disciplinaxy actlon ‘and cr1t1c1sm
of a student's behavior would be 1ncluded in’this category.,

8. Teacher controlled silence: Pexriods of silence which would in-
clude teacher demonstration, or the teacher. lecturing, or a
teadher examlnlng her notes would be lncludedfunder this category.

-
P

- °

Student Action " N : ' B .
/7

- Student statements: Thls would 1nc1ude all student statements
that are not questions. s

2

10. Studeht questions: QuestShs asked by the students of one
- another or of the teacher would be placed in this category.

)

11. -aAffective response: Student responsesfthat reflect student
emotions or feelings abouyt a certain topic. (Good or bad) )

.

¢
N
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<

<*

Student activity: This yould include activity such as students

12.
) wbrking in workbooks, reading silently to themselves ,or working
with scientific apparatus, etc.-
Student Intexaction . .
- il . .
3. Division of student-to-student interaction: A mark for the

separation between two students' interactions.

Nonfunctipnal behavior:. Behavior without direction or purpose
where no effective instruction is occurxing.

- - D

o
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- .  APPENDIX F
' i -
-~ .l
- INQUIRY Q'S & A's PROGRAM
L ) BEHAVIOR CATEGORIES* - <
. . ~ Vs Vbl “
- e
) Teacher ) _ . . -  Student
- , v
A Closed recall guestion H Closed guestion
v B Open’ recall: questlon I -Open question
€ Reasoning question » J- Relevant answer
D Evaluatiocon quest;on K Unsolicited statement
E Affective questiq 1. Statement of Generalization
F Directions, leadlng b . M Interaction
G Exposition, lecturing N Non-inguiry behavior
INQUIRY PROGRAM . i
I. Percentage of time spent in: (Tabular Forml) ’
e 1. Questions and Answers - -

2. Leading

3. Lecturing

4. Student Interaction
5. Non-inguirxy Behavior

II. Number of each type of teacher question (Tabular Form) .

P

[ 4

III. Descrlptlve and Evaluative Statements . ~
1. The ratios of discrete leader-type behav1ors to lecture
- behaviors
2. The ratio of delayed to prompt closure sequences
’/)z o 3. Exploring student guestions .
4. Degree of generalization attained by students

S. Studernt confidence in their own ability
6. Ratio of convergent to divergent teacher questions -

7. Creative atmosphere

* De Vito/Mazzuca
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IN-SERVICE SUMMARY REPORT OF INQUIRY TEACHING 3

- ©

Having gone through four yeéars of undergraduate
UPSTEP work at Purdue University, was the- fifth -
year of the? project (your teaching evaluations, : :

etc.) of agdditional values? _  Yes 12 No _«

- y; v s . . .
Compentd -
On the first grade leve® it was sometimes difficult for me to 'prepare
and follow  through a strict lnqulry lesson, but nevertheless I feel the
personal evaluation was very beneficial to me. : . o~
o F - C :
I_thlnk-so. I+t more or less was the final test as to whether or not
.everything we had learned, had-actually influenced our teaching.

This fifth year of?the program proved I could actually, in my own class-—.
room put into practice the ideas of the inguiry approach to teaching.

The téaching evaluations from this year showed my strengths and weak-
nesses. Thus, they helped me realize how I can better myself as a teacher.

Yes, I feel that this fifth year of the program was very'valuable. ~It -
allowed us to put into use what we picked up the first four years. The
weekly reports were helpful in allowing us to see our progress through
each semester. - -

I feel the fifth yvear was the most important year. With my own classroom
. I could freely practice my own style while incorporating the inquiry.

approach. I felt less pressure at this time since I wasn't belng Oob-"-

served or graded. I learned more this year about my own teaching hablts.
. and inquiry method than the four years of undergradute work.

I believe the fifth vear was of additional value because I was able to
recapture a lesson after it was over, through ‘listening to the, tape.
This self-evaluation and also the coaching from the computer sheets and
"Dr. De Vito were helpful in improving my teaching methods. -

The computer printouts and your comments gave good feeback on my lessons.
. When teaching a lesson I'm not aware of how I spend my time. I don't
stop to think--now how much time *did I spend asking questions, giving
directions, tec. I do feel that it is helpful to know this information
and the teaching evaluation was able to point this out. along w1th other
useful 1nformat:.on .

The fifth year helped me because this was my own class I was working
with. I had them every day and not just for an hour. The printouts -
helped me to see that the first four years of practlce worked in real

*life.

_[ | ‘.‘12-3-~'
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I think the fiftM year of UPSTEP was very valuable becauge it gave us
- the opportunity to use what we had learned in the most realistic setting
of all-—cur own classrooms.

I felt the fifth year was the most valuable. ) I
o s L v ' .

Changes-Suggested' - N ’ . ' .

Not Juite as many‘required.tapes. _ oL
L ~ )
-Adding a math selection to the program - (undergraduate).

More visits in the scheols as an undergraduate and in-service teachpr
(I realize the many problems here!)

Perhaps the graduate student could evaluate hls owﬁ‘NESsons expreSSLng S
- where he/she felt the strong and weak areas were. .

I was interested in knowing how the other graduate students went about
teachlng the ingquiry method. *
A little more personal communlcatlon for those who live in the area. s

~ = . (
X wouiﬂ'have llked to have. met with SOmeone in the project to discuss
my teachlng technlques. s .

-7, - /_

Perhapa' it would have been helpful to the project member if he/she could
have’ me;,w1th the others for a complete explanation of the computer
prlntout. I know I tended to avoid areas which were vague to me. - .

-—

;d’ F
Include‘fh evaluation what could be done to 1mprove the lesson.

‘The computer printouts are'great. It would have helped me to have them
from the very start of the program. - ' ‘

I would hope Dr. De Vito would have been able to visit my classroom, so
that he might see what our individual classroom situations were.

I would have liked some sort of explanation or guideline that would have
specified exactly what each category on the computer printout meant, per- '
haps with examples of what "ideal" behavior would be in each category.

For example, what kind of student statement shows that the students have
confidence in "their own ability and intellectual progress?”

The_papers we sent with the tapes'left.no room for comments to explain
what was going on during the lesson. .

-




LY

The tape Summary returncd to you was comprlsed of threc parts:

- the written comments, the computer prlntout, ‘and my written commerts.
Please rank these three components as to their value to you.'
1) most valuabie R g )

2) next valuable . : h

3) least valuable -

< . )

Written Summary ' , Computer Printout
1) most“vaiqeble 4 . ' - éiL\’mOSt valuable i
o - \ .
- 2) next valuable 4 K ‘ 2) next valuable 5
. N - . i B '.\J
3) least valuable _ 4 ‘ . 3) least valuable _ 6
- -—= ) S -
Director's . Comments ~
- o - ~ 1) most valuable 7 , .
: ' . — s ’
A ./ " - / i .5"
2) next valuable 4 : -
. - . ' i : ' o ' : -
- T T . : 3) least wvaluable 1 . -
“The éomputer prinfgut'WSS'divided into three.general parts:
- / o
1) How you spent the time you alloted .to the lesson.
2) The type and frequenc1es of questlons and
3) General statements.
Please rank these three components as to their va;pe to you.
1) most valuable ; o= g‘ )
2)' next valuable . S )
3) . least valuable- - o
Tlme Allotment o :;' Tx?e“and Frequency of Qﬁestion
1) most valuable 5 o 1) ' most valuable 3
2) next valuable -3 . ' 2) ‘next wvaluable 6
3) 'least vaiuable 3 . 2L . 3) least waluable 2 J/
S General Statements . . S
i ’ . 1) most valuable 3

N 2) next valuable __ 2
- - J . 3) 1least valuable _ 6

One part1c1pant ranked each component as equal.

~

Were all three concerns helpful’- . Yes 11 No 1

-

wll Toxt Provided by ERIC
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, . _ - o .
_ Was your attempts at "Ingquiry" teaching well received by the: «
Pr&nqipal, ...... Ye® 8. No 0 Not Applicable 4 &
PUPilS <veececsas Yes 12 = 'No o - .
» RS - = _
What subject lended 1tself best to ingquixy tedching? Science 11
Y
s - M
o | ,&. = . _ . Math 1
] - « - . ) Social Studies ‘al . =
e . . o :
What areas .&f the currieulum other than science were you able to intro¥
- duce and use "Inquiry teach:.ng‘> N :
. s e
’Health 2 . Social Studies 4 Language Arts 6 Math 5 .
. - ’ o T -/
Spelling 1 History English "1 Writing '

Please write a summary ‘reaction of your feelings relative to the contri-
. butions (if any) that UPSTEP made to your in—serv1ce teaching efforts"
By teaching with the 1nqu1ry approach, I was able to bring in a wide
" varietyg of activities I'most 1liKely would not have tried. Though the
children would periodically feel frustrated, they enjoyed these lessons
above many others. o - . i
- since I did not teach science, I felt it was difficult to show my ability
in inguiry teaching——I felt the UPSTEP progect was much more valuable to
me than the figures on the prlntouts indicated. I do feel, though, that ™
through this fifth year of UPSTEP, I have developed a basic creative ' ;
nature of teaching that will'hopefully'Qrow in years to come . : '

I think. I.was able to try the ingquiry teaching because I am free to try
‘many things in my school. Had I, been in andther teaching 51tuation in
this school system, I may have only been allowed to teach traditionally.
I think that UPSTEP reinforced my_faith in inqqiry_teaphing. The first
vear of teaching can be really rough and I appreciated the positive feed-
back, the constructive criticism helped me kéy in and try to improve

my problems. — . )

This final year of the UPSTEP program was very helpful in getting up and
keeping the interest of most students. I found the "inquiry" approach
very stimulating tg/both myself and my students. Many times we may find '’
ourselves in a "slump" as far as good lessons’ are concerned and this ap-

* proach (inguiry) along with weekly tapes kept me on my toes and contin-
ually thinking of creative lessons, instead Of going page by page through
the science book. . ) . :

As a whol®e the contributions made while we were teaching did not affect
me as much as those first four years where the whole idea of inguiry

teaching was first shown to us. It was, however, helpful. My situation
was rather limiting: Perhaps if I had had an English speaking group, it

-"3y"1d have beén more helpful still. . _ .
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There has been personal attention and 1nformatlon given at all tlmes.
Th;s has been excellent. Also there has been available eduipment and . e
help on lesson planning. I have ‘felt very confident with my stu@ents

_.as far. as keeping a very open classroom with creativity and inquiry

observed at most times. I feel that my background in the program has
glven me a feeling of confidence and a bette; preparatlon for the
teaching of science in my class. . o = . L

- -

Because I knew my lessons were going to be taped and evaluated, I was more
aware of the kinds of questlons I was asking my class. I also tried to.
think of inguiry lessons. The UPSTEP project has beenJvery helpful to
me. I feel that I have a good .foundation on which to build upon in being
a better teacher. I find that there is*so much to do and not enough time.
I need to learn how to use every minute to its fullest. I believe for me
the project was successful. I hope that the progect w111 continue. Thank
vou for all the help you' ve glven me.. -

The UPSTEP program was one of- the few classes that prepared me for the real
world. Because it was a five year program, it was the most helpful. I
didn't have to listen to theories of teaching. I got to. try them out.

The program changed my way of thinking in the fact that it doesn’t teach.
.facts,'facts, facts. It wants to know why, describe, 'and try your own.
It gets the children involved. I am not as uptight i§ I don't know every-
thing there is to know about a subject. ‘The children and I 1nvestlgate
together and learn together and when we are learnlng togethek then when I
~ give the facts and you tell them back to me. "I-consider myself very lucky
to have been in the program and T know I am a much better teacher than if

I had taken the other way ofvteachlng sc1ence classes at Purdue. _
I feel I owe a great deal to UPSTEP. The philosophy of kids : vofved with
-learnlng was not prescribed to by most of the other teachers and,

loocked at my areas as utter chaos at times, but I truly felt the chai.df_m
learned sc1ent1f1c pr1nc1ples in” a fun and rewarding way.-

The STEP program let me enjoy science and science teaching as well as the
othegisubjects in a different light. It helped me be freer with creativity
and willingness to try.out ideas. It helped me to understand and appreci-
ate the total development of the child. It, also, he” ced me in how to
"think" and to teach othexrs how to "think," along wican other skills. This
was a very worthwhile and enjoyable experience'. I wish other teachers
could have this opportuniﬁy! Thank you.

d

I w111 always be grateful for the training and ‘experience that UPSTEP gave
me as-an-undergraduate. I think it initially gave me an added ‘measure of
; confidence in the classroom — confidence which I badly needed this first
year! The fifth year of UPSTEP has proven to me that inguiry teaching can
be used.in the classroom; it is not just an impractical theory. This has
not been an easy year for me, and 1f I had not been involved in UPSTEP, I
might have been tempted to take the easy route, and teach everything in
—+he traditional way. UPSTEP forced me to use 1nqu1ry and now that ‘I have
seen it work, I will continue to. use 1t. _ ) :
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